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PREFACE. 


The  great  importance  of  physical  exploration  in  cases  of 
thoracic  disease  is  now  generally  admitted.  While  its  scope 
of  application,  the  significance  of  certain  of  its  phenomena,  and 
more  especially  the  mode  of  their  production,  furnish  occasions 
for  discussion  and  diifferences  of  opinion,  few  intelligent  phy- 
sicians, at  the  present  day,  refuse  to  acknowledge  that  the  dis- 
covery of  Laennec  forms  a  memorable  epoch  in  the  history  of 
medicine ;  nor  will  the  claims  of  this  branch  of  our  art  on  the 
attention  of  the  medical  practitioner  be  denied  by  any  who  are 
qualified  to  place  a  proper  estimate  upon  its  value.  But 
although  these  positions  are  indisputable,  the  number  who 
give  much  attention  to  the  principles  and  practice  of  physical 
exploration  is  quite  small,  its  advantages  being  practically 
rejected  by  a  large  proportion  of  the  medical  profession.  May 
not  this  be  in  a  measure  due  to  the  paucity  of  works  treating 
of  the  subject  specially,  and  with  a  degree  of  fulness  commen- 
surate with  its  importance  ?  This  inquiry,  mainly,  has  led  to 
the  preparation  of  this  volume.  The  founder  of  auscultation 
succeeded  in  bringing  the  diagnosis  of  diseases  afiecting  the 
pulmonary  organs  to  an  astonishing  degree  of  precision.  Yet 
the  labors  of  those  who  have  followed  in  the  footsteps  of  their 
illustrious  master,  have  done  much  for  the  improvement  and 
extension  of  physical  exploration ;  so  that  the  great  work  of 
Laennec,  remaining  as  it  ever  will  a  splendid  monument  of  his 
genius  and  industry,  is  no  longer  adequate  to  a  complete  expo- 
sition of  our  existing  knowledge.  The  few  special  treatises 
which  have  more  recently  appeared,  are  mostly  designed  as 
manuals  for  the  medical  student.    The  most  comprehensive 
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work  published  in  our  language  within  late  years  is  the  admi- 
rable treatise  by  Prof.  Walshe.  In  this  work,  which  includes 
diseases  of  the  heart  and  aorta,  embracing  also  the  morbid 
anatomy  and  treatment,  as  well  as  the  diagnosis,  the  conside- 
ration of  physical  signs  is  necessarily  condensed.  My  aim  has 
been  to  supply  what  appears  to  me  a  desideratum,  viz.,  a  work 
limited  to  diseases  affecting  the  respiratory  organs,  treating  in 
exten%Oj  and  almost  exclusively,  of  the  principles  and  practice  of 
physical  exploration  as  applied  to  the  diagnosis  of  these  affec- 
tions. So  much,  briefly,  for  the  motives  and  objects  which  have 
prompted  the  undertaking. 

In  preparing  the  volume  now  submitted  to  the  profession, 
my  plan  has  been  to  treat  of  the  physical  signs  as  regards  their 
individual  and  differential  characters,  their  significance  and 
diagnostic  relations,  separately  and  combined,  without  impos- 
ing on  myself  restraint  on  the  score  of  brevity.  Whilst  I  have 
desired  not  to  be  either  tediously  minute  or  diflfiise,  I  have 
intentionally  amplified,  somewhat  after  the  usual  mode  of 
oral  teaching,  under  the  belief  that  this  course  would  best 
subserve  the  interests  of  the  reader,  and  that  the  importance  of 
the  subject  renders  no  apology  necessary  for  the  size  of  the 
book. 

I  have  striven  to  make  the  work  as  practical  as  possible ; 
and,  therefore,  the  various  topics  are  considered  with  almost 
exclusive  reference  to  their  direct  clinical  bearings.  Very  little 
attention  is  devoted  to  theoretical  questions.  To  the  mechan- 
ism of  physical  phenomena  relatively  small  space  is  accorded, 
recognizing  as  the  only  safe  basis  of  our  knowledge  of  their 
significance  and  pathological  relations,  clinical  facts  taken  in 
connection  with  morbid  anatomy,  and  believing  that  a  priori 
deductions  from  the  laws  of  physics,  or  analogical  inferences- 
from  experiments  made  out  of  the  body,  and  even  with  the 
dead  subject,  are  to  be  received  with  great  circumspection. 
The  recapitulation  in  different  patholo^cal  connections  of  the 
distinctive  characters  of  the  different  signs,  which,  as  the 
reader  will  notice,  is  a  feature  of  the  work,  has  not  arisen  from 
inadvertency ;  for,  whereas,  perfect  familiarity  with  these  cha- 
racters is  indispensable  to  skill  or  success  in  the  practice  of 
exploration,  they  are  to  be  fixed  in  the  memory  by  means  of 
repetition,  on  the  principle  which  underlies  the  oral  system  of 
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acquiring  a  foreign  tongue.  The  motto,  "  rSpStition  sans  cesse^' 
adopted  by  an  author  of  French  exercises  constructed  after  this 
system,^  is  well  suited  for  the  student  or  practitioner  who  is 
ambitious  to  excel  in  physical  exploration. 

Whoever  undertakes  to  write  a  didactic  treatise,  in  effect, 
assumes  that  he  is  competent  to  the  task.    It  is  not,  therefore, 
unbecoming  for  me  to  state  that  during  several  years  devoted 
to  clinical  pursuits,  the  physical  exploration  of  the  chest  has 
occupied  a  considerable  share  of  my  attention.     Of  most  of 
the  practical  points  embraced  in  this  work,  I  am  able  to  speak 
from  experience.     With  respect  to  certain  signs,  the  views 
which  I  have  been  led  to  form  from  personal  observation  are 
original.     I  may  particularize  here,  the  characters  of  pitch  dis- 
tinguishing the  respiratory  sound   commonly  called  rude  or 
rough,  and  which  give  to  a  prolonged  expiration  its  signifi- 
cance as  a  sign  of  increased  density  of  lung  from  tuberculous 
or  other  solid  deposit ;  also,  the  relative  pitch  of  the  inspira- 
tory and  expiratory  sounds  in  the  cavernous,  as  contrasted  with 
the  bronchial,  respiration.     Other  points,  not  dwelt  upon  by 
writers  on  this  subject,  which  I  may  mention  in  this  place,  are 
the  importance  of  determining  the  line  of  the  interlobar  fis- 
sure, as  a  means  of  distinguishing  between  the  percussion-dul- 
ness  of  lobar  pneumonitis  and  liquid  effusion,  and  the  clinical 
value  of  the  souffle  or  bellows'  sound,  accompanying  the  act  of 
whispering,  as  a  sign  of  solidification.    In  the  perusal  of  the 
work,  the  reader  will  perceive  that  occasionally  the  results  of 
my  own  observation  do  not  altogether  accord  with  the  opinions 
of  others.    Under  these  circumstances,  I  do  not  hesitate  to 
follow  a  rule  which,  as  it  seems  to  me,  in  matters  purely  of 
observation,  should  not  lead  to  the  imputation  either  of  egotism 
or  presumption,  viz.,  not  to  be  more  ready  to  distrust  one's 
own  accuracy  than  that  of  others.    Were  an  opposite  course 
to  be  required,  there   would   be   small   encouragement   for 
original  research.     While  engaged  in  writing  the  work,  I  have 
been  forcibly  impressed  with  the  need  of  farther  analytical 
investigation  of  carefully  recorded  data.     Questions  have  so 
frequently  arisen  which  are  to  be  settled  only  by  an  appeal  to 
the  results  of  observation,  that  I  have  sometimes  been  tempted 
to  lay  aside  the  pen,  and  have  resumed  it  only  under  the  con- 
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viction  that  such  questions  must,  for  a  long  period,  continue 
to  arise ;  and  that  to  wait  for  the  means  of  meeting  promptly 
every  inquiry,  is  equivalent  to  an  indefinite  postponement. 
This  field  of  research,  like  every  other  in  the  extensive  domain 
of  medical  science,  oiffers  scope  for  unlimited  improvement;  and 
it  is  to  be  expected  that  continued  eifforts  in  its  cultivation  will 
develope  additional  resources,  rendering  it  more  and  more 
valuable. 

Endeavoring,  as  far  as  practicable,  to  exhibit  the  actual  state 
of  our  present  knowledge  of  the  physical  diagnosis  of  diseases 
of  the  respiratory  organs,  I  have  availed  myself  of  the  latest 
and  most  approved  works  on  the  subject.  My  acknowledg- 
ments are  especially  due  to  the  Practical  Treatise  on  the  Diseases 
of  the  Lungs,  Heart,  and  Aorta,  by  Professor  Walshe,  and  to 
the  Traits  Pratique  d'Auscultation,  etc.,  by  MM.  Barth  and 
Roger.'  I  have  also  consulted  with  advantage,  the  works  of 
Stokes,  Fournet,  Gerhard,  C.  J.  B.  Williams,  Hughes,  Bow- 
ditch,  Swett,  Alfred  Stills,  Holmes,  J.  Hughes  Bennett,  and 
Skoda.  In  addition,  numerous  papers  on  particular  topics  have 
been  examined,  as  well  as  books  treating  incidentally  of  matters 
pertaining  to  physical  exploration,  which  are  referred  to  in  the 
body  of  the  work. 

One  of  the  authors  just  named  has  enunciated  views,  which, 
from  their  novelty  and  boldness,  have  attracted  considerable 
attention.  I  refer  to  Professor  Skoda,  of  Vienna.  The  theory  of 
consonance,  by  which  this  author  attempts  to  explain  some  of 
the  most  important  of  the  physical  signs,  and  upon  which  he 
bases  certain  practical  conclusions,  appears  to  me  very  far  from 
being  satisfactorily  established.  In  his  classification  and  desig- 
nation of  physical  signs,  I  am  unable  to  perceive  that  aught  is 
gained  in  clearness  or  simplicity.  Some  of  his  assertions  per- 
taining to  matters  of  simple  observation,  involve  a  denial  of 
the  positive  results  of  the  experience  not  of  one,  but  of  nearly 
all  observers — for  example,  that  the  crepitant  rale,  as  described 
by  Laennec,  is  rarely  heard  in  pneumonitis,  and  that  the  per- 
cussion-resonance is  not  aiibcted  by  the  presence  of  isolated 
tubercles  in  a  very  considerable  quantity,  unless  accompanied 
by  an  altered  condition  of  the  interstitial  tissue.  Moreover,  the 
pervading  tone  of  the  work  tends  to  create  in  the  mind  of  the 

'The  editions  of  both  these  works  for  1854,  are  referred  to. 
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student  a  scepticism  with  respect  to  the  value  of  physical 
exploration,  which  is  at  variance  with  the  confidence  of  other 
observers  not  less  experienced  than  himself.  In  venturing  upon 
these  critical  remarks,  I  am  alone  actuated  by  a  desire  that  the 
importance  of  the  subject  should  not  be  undervalued.  Frequent 
occ^ions  for  reference  to  the  valuable  contributions  of  Pro- 
fessor Skoda  will  appear  in  the  following  pages. 

In  order  that  physical  exploration  shall  be  available  in  the 
hands  of  practitioners  who  have  neither  time  nor  inclination 
to  devote  to  it  special  attention,  to  the  prejudice  of  attainments 
in  other  branches  of  medical  knowledge,  as  much  simplicity 
in  its  principles  and  practice  as  comports  with  a  due  regard  to 
its  usefulness,  is  to  be  desired.  Needless  distinctions  and  over 
refinements  are  to  be  deprecated.  Mutations  in  classification 
and  nomenclature  are  as  much  as  possible  to  be  avoided.  "With 
these  views,  I  have  refi:ained  from  suggesting  additions  or 
changes,  which,  should  they  even  be  considered  improvements, 
might  occasion  complexity  and  confusion ;  and  I  have  passed 
over  some  points  which,  from  their  dubious  or  unimportant 
character,  seemed  likely  to  prove  a  source  of  embarrassment, 
rather  than  an  advantage  to  the  student.  The  only  innova- 
tions I  have  ventured  to  propose  are  the  substitution  of  a  new 
name  for  rude  or  roiigh  respiration,  viz.,  broncho-vesicular,  and 
the  use  of  the  terms  vestculo'tt/vipanitic  resonance,  applied  to  a 
percussion-sound  combining  the  tympanitic  and  vesicular  quali- 
ties, and  broncho-cavernous  respiration,  denoting  a  mixture  of 
the  cavernous  and  bronchial  modifications  of  the  respiratory 
sound. 

In  conclusion,  I  embrace  this  opportunity  to  express  acknow- 
ledgments to  my  friend.  Professor  Alfred  Stills,  for  kindly  con- 
senting to  read  the  proofs  of  the  work  as  it  has  passed  through 
the  press.  While  I  have  no  right  to  hold  him  responsible  for 
any  of  its  defects,  I  am  truly  grateftil  to  him  for  many  valuable 
suggestions. 

University  op  Louisyills,  Kt. 
February,  1866. 
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PHYSICAL  EXPLOEATION. 


INTRODUCTION. 
SECTION  I. 

PREUMINARY  POINTS  PERTAINING  TO  THE  ANATOMY  AND 
PHYSIOLOGY  OF  THE  RESPIRATORY  APPARATUS. 

Thb  study  of  diseases  aflFecting  the  respiratory  apparatus  involves, 
as  a  point  of  departure,  acquaintance  with  the  several  structures, 
organs,  and  functions  which  this  apparatus  embraces.  To  this  pre- 
paratory knowledge  it  is  presumed,  of  course,  the  reader  has  already 
given  more  or  less  attention ;  but  it  will  be  useful  to  review  certain 
points  pertaining  to  the  anatomy  and  physiology  of  this  portion  of 
the  organism,  which  will  be  found  to  have  direct  and  intimate  patho- 
logical relations.  To  these  points  this  section  will  be  mainly  limited, 
omitting  details  other  than  those  of  special  importance  in  their  bear- 
ings on  the  subjects  to  be  subsequently  considered. 

The  respiratory  apparatus  comprises  1st,  the  thoracic  parietes, 
inclusive  of  the  diaphragm ;  2d,  the  pulmonary  organs  contained 
within  the  thoracic  cavity ;  3d,  the  canal  or  tube  leading  from  the 
lungs  to  the  pharynx,  consisting  of  the  bronchi  and  their  subdivi- 
sions, the  trachea,  and  larynx.  The  throat,  mouth,  and  nasal  passages, 
although  involved  in  respiration,  are  rather  adjuncts  of  the  respira- 
tory apparatus  than  constituents  of  it,  their  construction  having 
more  direct  reference  to  other  functions. 

I.  The  Thoracio  Paribtes. 

The  portion  of  the  skeleton  called  the  thorax  is  composed  of  the 
dorsal  vertebrae,  the  ribs,  and  the  bones  of  the  sternum,  forming  by 
their  union,  together  with  their  intervening  cartilages,  a  truncated 
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cone,  designed  to  protect  the  organs  which  it  contains,  and  to  be  sub- 
servient to  certain  movements  concerned  in  respiration.  The  bony 
arches,  the  ribs,  exclusive  of  the  two  last  on  each  side  (reckoning,  aa 
is  usual,  from  the  summit  of  the  cone  downward),  are  joined,  either 
to  the  sternum,  or  to  each  other,  by  cartilages  to  which  the  walls  of 
the  chest  are  in  a  great  measure  indebted  for  their  elasticity  and 
mobility.  The  superior  seven  ribs  joined  to  the  sternum  are  called 
the  true  ribs,  and  the  remaining  five  on  each  side  are  distinguished 
as  ih^fahe  ribs.  The  two  lowest  on  each  side,  from  the  fact  that 
their  anterior  extremities  are  disconnected  from  those  situated  above 
them,  as  well  as  from  each  other,  are  known  as  the  floating  ribs. 
The  elasticity  of  the  costal  cartilages  is  greatest  in  early  life ;  it 
becomes  impaired,  as  a  general  rule,  in  proportion  to  age,  and  with 
advanced  years  may  be  nearly  lost  in  consequence  of  ossification. 
Under  these  circumstances  the  alternate  increase  and  diminution  of 
the  thoracic  capacity  with  the  two  acts  of  respiration,  so  far  as  the 
successive  expansion  and  contraction  of  the  thoracic  walls  are  therein 
involved,  must  of  necessity  be  in  some  measure  restrained. 

The  direction  of  the  first  rib  is  nearly  horizontal.  The  remainder 
have  an  oblique  direction  downward,  the  obliquity  increasing  with 
each  inferior  rib.  Below  the  third  rib  the  costal  cartilages  also  have 
an  oblique  direction,  but  not  corresponding  to  that  of  the  ribs. 
From  the  point  of  their  attachment  to  the  ends  of  the  ribs,  they 
pursue  an  upward  direction  to  their  sternal  connections.  Hence  a 
line  coincident  with  the  axis  of  these  ribs,  forms  with  a  line  passing 
through  the  axis  of  their  cartilages,  an  angle  which  is  more  acute 
with  each  inferior  rib.  The  length  of  the  costal  cartilages  also  in- 
creases successively  with  the  three  lowest  of  the  true  ribs.  These 
anatomical  points,  viz.,  the  oblique  downward  direction  of  the  ribs, 
and  the  oblique  upward  direction  of  their  cartilaginous  prolongations, 
are  provisions  for  the  respiratory  movements,  so  far  as  these  move- 
ments relate  to  the  anterior  and  lateral  portions  of  the  chest.  With 
the  act  of  inspiration,  more  especially  when  its  force  is  voluntarily 
augmented,  the  lateral  and  antero-posterior  diameters  are  increased. 
This  is  eflFected  chiefly  by  the  elevation  of  the  ribs,  by  which  their 
obliquity  is  diminished,  causing  them  to  approximate  and  even  attain 
to  a  horizontal  direction,  tending  thus  to  bring  the  ribs  and  the  costal 
cartilages  on  a  continuous  line,  diminishing  or  abolishing  the  acute 
angle  formed  by  the  union  of  the  ribs  and  cartilages.  After  the 
cessation  of  the  motive  power  which  efiects  these  changes,  in  other 
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words,  with  the  act  of  expiration,  the  elasticity  of  the  cartilages  suf- 
fices to  restore  that  relation  to  the  ribs  which  is  naturally  assumed. 
These  movements  are  abnormally  increased  and  diminished  in  conse- 
quence of  diflferent  forms  of  disease.  A  change,  also,  as  regards  the 
oblique  direction  of  the  ribs  is  attendant  on  certain  thoracic  aflfections, 
viz.,  pleurisy  with  a  large  accumulation  of  liquid  in  the  pleural  sac ; 
the  presence  of  liquid  and  gas  in  pneumo-hydrothorax,  and  in  some 
instances  of  abnormally  distended  lung,  constituting  a  form  of 
emphysema.  In  connection  with  these  affections  the  same  changes 
are  mechanically  produced  which  are  effected  by  a  forcible  act  of  in- 
spiration, with  the  important  difference,  that  while  the  enlargement 
of  the  chest  in  the  latter  case  is  but  for  an  instant,  in  the  former 
case  it  persists  so  long  as  the  morbid  conditions  which  have  induced 
it  continue. 

The  margins  of  the  ribs  are  not  in  contact,  but  separated,  leaving 
what  are  termed  the  intercostal  spaces.  In  consequence  of  the  pro- 
gressively increasing  obliquity  in  the  direction  of  the  ribs  the  inter- 
costal spaces  are  broader  in  front  than  behind.  Under  different 
morbid  conditions  these  spaces  are  increased  and  diminished  in 
width.  The  former  is  incident  to  the  accumulation  of  a  large  qujin- 
tity  of  liquid  in  the  chest,  the  latter  to  contraction  of  the  chest 
following  the  removal  of  this  liquid  by  absorption  or  otherwise.  In 
the  female  skeleton  the  upper  ribs  arc  more  widely  separated  than 
in  the  male,  and  they  possess  also,  relatively,  a  greater  degree  of 
mobility.  This  anatomical  difference  in  the  two  sexes  has  relation 
to  the  greater  part  which  the  summit  of  the  chest  takes  in  the 
respiratory  movements  in  the  female. 

The  intercostal  spaces  when  the  thorax  is  invested  with  the  soft 
parts,  are  filled  with  muscular  substance,  which  constitute  a  portion 
of  the  active  agents  employed  in  carrying  on  the  respiratory  move- 
ments. These  intervening  muscular  layers  are  depressed  below  the 
level  of  the  ribs,  causing  furrows,  which  are  called  the  intercostal  de- 
pressions. In  persons  with  small  or  moderate  adipose  deposit,  these 
depressions  are  plainly  indicated  on  the  surface,  being  observable 
especially  in  front  and  laterally,  at  the  lower  part  of  the  chest. 
They  are  everywhere  visible,  except  in  the  portions  covered  by  the 
scapula,  in  cases  of  great  emaciation.  A  change  as  respects  this 
anatomical  point  occurs  in  certain  diseases,  viz.,  when  there  is  an 
accumulation  of  a  large  quantity  o{  liquid ;  and  sometimes  when  the 
chest  is  dilated  by  over-distended  lung  in  emphysema.    Under  these 
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oircomstances,  especially  with  the  fonner  condition,  the  intercostal 
depressions  are  abolished,  and  the  intervening  integument  may  even 
project  beyond  the  level  of  the  ribs  when  a  very  large  quantity  of 
liquid  is  contained  in  the  pleural  sac. 

The  scapula  and  clavicle,  with  the  soft  parts,  give  to  the  thorax  a 
shape  quite  different  from  that  which  it  presents  divested  of  these 
appendages.  Compared  to  a  truncated  cone,  the  base  is  now  above. 
These  superadded  bones,  certain  muscles  investing  portions  of  the 
thoracic  walls,  and,  in  the  female,  the  mammary  gland,  offer  obstacles 
in  the  way  of  exploring  the  chest  for  the  physical  signs  of  disease 
which  will  be  noticed  hereafter  in  connection  with  the  consideration 
of  these  signs. 

The  partition  wall  separating  the  chest  from  the  abdomen  is  the 
tendino-muscular  septum,  the  diaphragm,  springing  from  the  lumbar 
vertebrae,  from  the  first  to  the  fourth  inclusive,  and  attached  to  the 
six  inferior  ribs.  Examined  from  below  it  forms  a  vaulted  or  arched 
roof  of  the  abdominal  cavity,  its  upper  surface  having  a  correspond- 
ing convexity  extending  into  the  thoracic  cavity  on  each  side.  The 
height  to  which  this  convexity  rises  in  the  two  sides  is  not  equal, 
being  greater  in  the  right  than  in  the  left  side.  In  the  former  it 
rises  as  high  as  the  fourth  intercostal  space ;  in  the  latter  to  a  level 
with  the  fifth  rib.  Thus  the  right  chest  has  a  vertical  diameter 
somewhat  less  than  that  of  the  left.  Accumulation  of  liquid  within 
the  pleural  sac,  and  dilatation  of  the  lungs  in  some  cases  of  emphy- 
sema, may  cause,  mechanically,  depression  of  the  diaphragmatic 
arch ;  and,  on  the  other  hand,  enlargement  of  the  liver  on  the  right 
side,  and,  on  the  left  side,  enlargement  of  the  spleen,  or  distension 
of  the  stomach,  will  produce  an  elevation  above  the  normal  height. 

The  contraction  of  the  muscular  structure  entering  into  the  com- 
position of  the  diaphragm  diminishes  its  vaulted  form,  depressing  it 
to  a  plane,  thereby  enlarging  the  vertical  diameter  of  the  thoracic 
space.  In  this  way  it  becomes  the  most  important  agent  in  the  act 
of  inspiration,  resuming  its  convexity  with  the  act  of  expiration. 
These  movements  are  liable  to  be  restrained,  or  arrested  by  various 
affections,  which  will  be  presently  mentioned. 

Considered  as  divided  into  lateral  halves,  the  thoracic  parietes  on 
the  two  sides,  not  only  as  respects  the  skeleton,  but  when  invested 
with  the  soft  parts,  should  be  nearly  symmetrical,  so  that  any  con- 
siderable deviations  in  this  point  of  view,  denote  either  present 
disease,   or  deformity.      An  exception  relates  to  the  semicircular 


THB    THORACIC    PARIBTBS.  21 

measurement  at  the  middle  and  inferior  portion  of  the  chest.  The 
right  side  usually,  but  bj  no  means  invariably,  measures  somewhat 
more  than  the  left,  the  average  difference  being  about  half  an  inch. 
Of  133  cases  of  persons  in  good  health  in  which  measurements  were 
made  by  M.  Woillez,  the  right  semi-circumference  exceeded  the  left 
in  97 ;  the  left  exceeded  the  right  in  9,  and  both  sides  were  equal 
in  27.  The  greater  size  of  the  right  side,  as  determined  by  measure- 
ment, is  usually  attributed  to  the  presence  of  the  liver  on  that  side. 
The  facts  presented  by  the  author  just  named,  however,  seem  to  show 
that  it  depends,  in  a  measure  at  least,  on  the  greater  use  of  the  right 
upper  extremity,  which  is  habitual  with  most  persons.  In  no  instance 
in  which  the  persons  were  right-handed  did  the  left  exceed  the  riqht 
SIDE  in  measurement;  on  the  other  hand,  of  cases  in  which  the 
persons  were  left-handedj  in  three  the  left  side  exceeded  the  right, 
and  in  the  remaining  two  cases  both  sides  were  equal.  In  a  per- 
fectly symmetrical  chest  the  shoulders  should  be  on  the  same  level ; 
and  in  the  male,  the  nipples  situated  on  the  fourth  rib,  or  the  fourth 
intercostal  space,  should  be  on  the  same  transverse  line,  and  equi- 
distant from  the  centre  of  the  sternum.  The  general  law  of  sym- 
metry as  regards  correspondence  in  similar  portions  of  the  chest  on 
the  two  sides,  is  of  importance  in  determining  the  existence  of  intra- 
thoracic diseases ;  and,  with  reference  to  its  application,  it  is  to  be 
borne  in  mind  that  certain  past  affections  are  liable  to  leave  devia- 
tions more  or  less  permanent.  The  most  common  cause  of  deformity 
is  spinal  curvature,  which  may  be  sufficient  to  disturb  the  symmetry 
of  the  two  sides  without  existing  to  a  degree  to  be  noticed  unless  a 
careful  comparison  be  instituted.  Oases  of  slight  lateral  curvature 
depressing  the  shoulder  and  nipple  of  one  side  (oftener  the  right  than 
the  left  side),  approximating  the  margins  of  the  ribs,  and  diminishing 
the  semi-circumference,  are  very  frequent,  and  liable,  without  special 
attention,  to  be  overlooked.  Oertain  diseases  within  the  chest  lead 
to  marked  alterations  in  the  conformation  on  one  side.  This  is  true 
especially,  as  will  be  seen  hereafter,  of  chronic  pleurisy.  The  chest 
on  one  or  both  sides  may  be  deformed  in  various  ways  irrespective  of 
spinal  curvature.  Thus  the  sternum  may  project  unnaturally, 
causing  the  "  chicken"  or  "  pigeon  breast,"  or  on  the  contrary  more 
or  less  depressed ;  there  may  be  flattening  on  one  side  produced  per- 
haps by  pressure  from  the  arm  of  the  nurse  in  early  infancy ; 
contract!^  at  the  lower  part  of  the  chest  in  females,  occasioned  by 
tight  lacing ;  distortions  from  fractures  or  other  injuries,  etc.     These 
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deviations  from  symmetry  are  sufficiently  obvioos,  and  will  not  there- 
fore escape  notice.  Practically,  they  are  of  great  importance  in 
determining  the  physical  signs  o{  present  disease.  The  greater  portion 
of  these  signs,  as  will  be  seen  hereafter,  being  based  on  the  assump- 
tion that,  irrespective  of  present  disease,  the  two  sides  of  the  chest 
are  in  unison,  it  becomes  obviously  an  essential  preliminary  to  deter- 
mine, in  individual  cases,  to  what  extent  the  law  of  symmetry  is 
applicable.  The  researches  by  M.  Woillez*  show  that  chests 
presenting  in  all  particulars  complete  regularity  of  conformation  are 
found  in  only  the  proportion  of  about  twenty  of  every  hundred  per- 
sons. Deviations  from  symmetry,  either  disconnected  from  disease 
(physiological),  or  resulting  from  previous  morbid  conditions  (patho- 
logical), therefore,  exist  to  a  greater  or  less  extent,  in  a  large 
proportion  of  individuals.  This  fact  would  impair  very  materially  the 
value  of  physical  exploration  were  it  not  practicable,  as  it  generally 
is,  to  determine  whether  deviations  which  may  be  discovered  are  due 
to  present  disease,  or  existed  previously. 

The  respiratory  movements  involve  certain  points  important  to  be 
premised  in  addition  to  those  already  noticed. 

A  complete  respiration,  as  is  well  known,  comprises  two  acts,  viz., 
an  act  of  inspiration^  and  an  act  of  expiration.  In  health,  after 
adult  age,  the  respirations  are  repeated  from  14  to  20  times  per 
minute,  the  habitual  frequency  varying  considerably  within  healthy 
limits  in  diflferent  individuals.  The  frequency  is  somewhat  greater 
in  females  than  in  males,  and  still  greater  in  children.  Deviations 
as  regards  the  frequency  of  the  respirations,  exceeding  the  limits  of 
health,  are  important  symptoms  of  disease.  In  various  afifections 
compromising  the  function  of  haematosis,  the  frequency  of  the  re- 
spirations is  considerably  increased,  rising  for  example  in  bronchitis 
affecting  the  smaller  tubes,  to  30,  40,  50,  60,  or  even  a  still  greater 
number,  per  minute.  On  the  other  hand,  an  abnormal  diminution  in 
frequency  accompanies  certain  morbid  conditions  of  the  nervous 
system  aflfecting  indirectly  the  respiration.  Thus,  the  respirations 
are  morbidly  infrequent,  or  slow,  in  apoplexy,  and  coma,  however 
induced.  The  immediate  object  of  the  act  of  inspiration  is  the 
enlargement  of  the  thoracic  space,  the  air  rushing  in  to  fill  the  vacuum 

*  **  Recherches  pratiques  sur  Tinspection  et  la  mensuration  de  la  poitrine,  consicMr^es 
comme  moycns  diagnostiqucs  compldmentaires  dc  la  percussion  et  de  Tauscultation." 
Paris,  1837.     Archives  G^n^rales  de  Mc^decine,  3^me  S^rie,  tome  i,  p.  73. 
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thus  created  within  the  air  cells  and  tubes  of  the  lungs.  This 
enlargement  is  effected  by  means  of  muscles  attached  to  the  thoracic 
walls,  on  the  one  hand,  and,  on  the  other  hand,  by  the  depression  of 
the  diaphragm.  The  immediate  object  of  eocpiration  is  to  restore  the 
chest  to  the  dimensions  it  naturally  assumes  when  not  acted  on  by 
the  dilating  muscles,  and  to  contract  it  sometimes  beyond  that  point, 
thus  causing  expulsion  of  the  air  received  by  the  act  of  inspiration. 
The  simple  restoration  of  the  chest  is  due  mainly  to  the  elasticity  of 
the  dilated  parts,  but  contraction  beyond  the  dimensions  which  it 
naturally  assumes,  is  effected  by  expiratory  muscles.  The  move- 
ments incident  to  the  two  acts,  respectively,  in  ordinary  or  tranquil 
respiration ;  the  modifications  exhibited  when  the  breathing  is  exag- 
gerated or  forced ;  the  normal  differences  to  be  observed  in  different 
persons  ;  the  variations  due  to  age,  sex,  etc.,  are  physiological  points, 
not  only  interesting  in  themselves,  but  of  utility  in  order  to  appre- 
ciate the  aberrations  associated  with  diseases  of  the  respiratory 
apparatus.  In  bestowing  some  consideration  on  these  points  I  shall 
not  detain  the  reader  with  minute  descriptions,  still  less  engage  in 
discussions  relative  to  the  mechanism  of  respiration,  which,  however 
much  of  interest  they  may  possess  for  one  desirous  of  investigating 
the  subject  fully,  are  not  of  special  importance  in  view  of  pathological 
relations. 

In  ordinary  breathing,  in  the  male^  the  diaphragm  is  usually  the  more 
important  and  indeed  sometimes  almost  the  sole  efficient  agent.  The 
diaphragmatic  movements  are  indicated  by  a  perceptible  rising  and 
falling  of  the  abdomen.  But  in^certain  diseases  these  movements  are 
to  a  greater  or  less  extent  restrained,  and  they  may  even  be  com- 
pletely arrested.  They  are  notably  diminished  in  acute  peritonitis, 
being  unconsciously  repressed  in  consequence  of  the  pain  which  they 
occasion ;  and  they  are  mechanically  prevented  by  a  great  quantity 
of  liquid  within  the  peritoneal  sac,  by  enormous  distension  of  the 
stomach  or  intestines  with  gas,  and  by  abdominal  tumors,  inclusive 
of  pregnancy.  Under  these  circumstances  the  thoracic  muscles 
take  on  a  supplementary  activity,  which  are  rendered  sufficiently 
obvious  by  the  increased  movements  of  the  thoracic  walls.  The 
breathing  is  then  said  to  be  thoracic  or  costal.  On  the  other  hand, 
the  movements  of  the  ribs  are  voluntarily  repressed  in  consequence 
of  the  pain  incident  thereto  in  acute  pleurisy,  or  in  pleurodynia, 
and  they  are  mechanically  limited  by  rigidity  and  ossification  of  the 
costal  cartilages.     The  diaphragm,  in  this  case,  takes  on  an  increased 
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action.  The  breathing  is  then  distinguished  as  diaphragmatic  or 
abdominal^  the  latter  term  denoting  the  fact  that  this  supplementary 
activity  is  manifested  by  a  corresponding  increase  in  the  visible 
rising  and  falling  of  the  abdominal  walls.  The  deviations  from 
normal  respiration  known  as  tharacie  or  costalj  and  diaphragmatic 
or  abdominal,  thus  not  only  indicate  the  existence  of  disease,  but 
point  to  its  situation. 

By  certain  intra-thoracic  affections  the  movements  of  the  chest  are 
diminished,  or  suspended  on  one  side,  and,  by  way  of  compensation, 
abnormally  increased  on  the  other  side.  This  obtains  in  cases  of 
copious  liquid  effusion  within  one  of  the  pleural  sacs ;  and  in  some 
instances,  of  the  affection  called  emphysema  when  limited  to  one 
lung.  Paralysis  of  the  muscles  of  a  lateral  half  of  the  body  (hemi- 
plegia) may  also  be  attended  by  diminished  thoracic  movements  of 
the  affected  side. 

Analysis  of  the  movements  of  the  thoracic  walls  developes  other 
circumstances  which  are  to  be  noted.  The  enlargement  of  the  chest, 
exclusive  of  the  diaphragm,  in  inspiration,  is  effected  by  the  action 
of  the  thoracic  muscles  elevating  the  ribs,  which,  as  has  been  seen, 
pursue  an  oblique  direction,  forming  an  angular  connection  with 
the  costal  cartilages.  In  proportion  as  the  ribs  are  thus  raised, 
the  angles  just  referred  to  become  less  acute,  and  the  ribs  approach 
to  a  horizontal  direction,  the  ribs  and  cartilages  together  approxi- 
mating to  a  continuous  line.  At  the  same  time  the  sternum  is  raised 
upward  and  projected  forward.  The  ribs,  also,  are  rotated  back- 
ward at  their  spinal  junction.  The  result  is,  the  cavity  of  the  chest 
becomes  enlarged  in  every  direction.  Owing  to  the  greater  length 
of  the  lower  true  ribs  as  well  as  of  their  cartilages,  and  the  greater 
acuteness  of  the  angle  formed  by  the  union  of  the  former  with  the 
latter,  these  elevation  and  expansion  movements,  in  the  male,  are 
much  more  marked  in  the  lower,  than  the  upper  part  of  the  chest ; 
and  they  are  greater  during  the  middle,  than  either  at  the  beginning 
or  the  end  of  the  inspiratory  act.  In  ordinary  breathing,  the  ribs 
at  the  summit  of  the  male  chest  appear  to  have  little  or  no  part  in 
the  thoracic  movements.  Accurate  measurement  shows  that  they  do 
not  remain  quiescent,  but  the  motion  is  usually  so  slight  as  scarcely 
to  be  perceived.  The  movements  are  mainly  confined  to  the  lower 
part  of  the  chest  and  the  abdomen,  and  frequently  appearing  to  be 
chiefly  limited  to  the  latter.  This,  it  is  to  be  borne  in  mind,  is  true 
of  ordinary  breathing  in  the  male  sex.     In  exaggerated  or  forced 
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breathing,  and  in  the  female,  the  respiratory  movements  present' 
important  modifications.  It  will  facilitate  the  description  of  these 
modifications  to  adopt  a  subdivision  of  the  thoracic  movements  made 
by  MM.  Bean  and  Maissiat,^  which  I  am  satisfied  from  my  own  ob- 
servations is  founded  in  nature.  From  an  examination  of  a  large 
number  of  individuals  these  observers  resolve  normal  difierences  of 
breathing  in  the  two  sexes,  as  denoted  by  obvious  movements,  into 
three  kinds,  or  as  styled  by  them,  types.  In  many  persons,  as  already 
stated,  ordinary  breathing  is  carried  on  almost  exclusively  by  the 
diaphragm.  In  these  persons  the  chief  visible  evidences  of  alternate 
enlargement  and  diminution  of  the  thoracic  space,  with  the  two  respi- 
ratory acts,  consist  in  the  rising  and  falling  of  the  abdomen.  This 
is  called  the  abdominal  type  of  respiration.  In  other  persons,  of  the 
male  sex,  movements  of  the  lower  part  of  the  chest,  from  the  seventh 
rib,  inclusive,  are  involved  in  a  greater  or  less  degree.  The  type, 
then,  is  called  inferior  costal.  This  type  is  very  rarely,  if  ever,  pre- 
sented alone.  It  is  associated  with  the  abdominal.  Both  types,  in 
other  words,  are  represented  frequently  in  the  male  sex,  different 
persons  differing  considerably  as  respects  the  predominance  of  one  or 
the  other  type.  The  third  type  is  called  superior  costaly  and,  as  the 
title  signifies,  is  characterized  by  the  respiratory  movements,  being 
especially  manifest  at  the  summit  of  the  chest.  This  type,  as  will  be 
Been  presently,  is  peculiar  to  females.  Now,  a  change  in  the  type  of 
respiration  generally  characterizes  exaggerated  or  forced,  as  contrasted 
with  ordinary,  breathing.  The  abdomioal  type  becomes  less  marked, 
and  the  inferior  costal  appears  to  take  its  place.  This  is  demonstrated 
by  the  ingenious  researches  of  Mr.  John  Hutchinson,*  the  correct- 
ness of  which  may  be  easily  verified  by  an  examination  of  the  nude 
chest  in  a  living  male  subject.  The  respiratory  movements,  exa- 
mined when  the  respiration  is  tranquil,  and,  afterward,  when  volun- 
tarily increased,  present,  in  the  first  instance,  an  abdominal  motion 
more  or  less  marked,  with  or  without  a  certain  degree  of  inferior 
costal  motion ;  and,  in  the  second  instance,  the  abdominal  motion, 
instead  of  being  increased,  is  diminished,  while  the  inferior  costal 
motion  is  notably  increased,  a  superior  costal  motion  being  some- 
times superadded.  Mr.  Hutchinson  was  led  to  think  that,  with  this 
change,  the  diaphragmatic  movements  almost  ceased.     This,  how- 

'  Recherches  sar  le  mecanisme  des  mouvemeDts  respiratoires.    Archiyes  G^ndrales 
de  M^decine,  Dteembre,  1842. 

'  Medico-chirurgical  Transactions,  voL  xxix,  1846. 
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ever,  is  not  the  fact,  as  shown  conclusively  by  Dr.  F.  Sibson.  The 
expansion  of  the  inferior  ribs,  which  is  measurably  due  to  the  dia- 
phragm, prevents  the  rising  and  falling  of  the  abdominal  walls  from 
being  apparent.  Nevertheless,  it  takes  place,  as  may  be  satisfac- 
torily proved  by  percussing  the  lower  part  of  the  chest  before  and 
after  a  deep  inspiration.  The  evidence  of  the  depression  of  the 
diaphragm  thus  afforded,  will  appear  in  a  subsequent  section. 

The  intercostal  spaces  at  the  lower  part  of  the  chest  are  somewhat 
widened  with  the  act  of  inspiration,  and,  conversely  contracted  with 
expiration.  At  the  summit  of  the  chest,  however,  the  reverse  of  this 
is  the  case.  The  ribs  approximate  very  slightly  in  inspiration,  in 
consequence  of  each  rib  being  raised  slightly  more  than  the  one 
above  it. 

The  intercostal  depressions  which  are  apparent  at  the  inferior  por- 
tion of  the  chest  laterally  and  anteriorly,  especially  in  thin  persons, 
are  most  conspicuous  in  the  act  of  inspiration,  and  are  increased  in  pro- 
portion to  the  extent  of  the  inspiratory  movements.  This  is  the  rule, 
but,  according  to  MM.  Beau  and  Maissiat,  exceptions  are  occasion- 
ally to  be  observed. 

The  respiratory  movements  in  the  adult  female  differ  in  a  re- 
markable manner  from  those  which  have  been  described  as  belonging 
to  the  male  sex.  In  the  adult  female  the  superior  portion  of  the 
chest  presents,  in  the  act  of  inspiration,  an  expansion  notably  greater 
than  in  males,  the  movements  of  the  inferior  portion  of  the  chest, 
and  of  the  abdomen,  being  proportionably  less  prominent.  The 
contrast  in  this  respect  between  the  two  sexes  is  striking.  "  The 
adult  male,"  to  quote  the  language  of  Dr.  Walshe,  "seems  to  the 
eye  to  breathe  with  the  abdomen  and  the  lower  ribs,  from  about 
the  tenth  to  the  sixth ;  the  adult  female,  with  the  upper  third  of  the 
chest  alone.'*  In  other  words,  the  breathing  peculiar  to  females  is 
the  superior  costal  type,  while  in  males  it  is  associated  with  the 
abdominal^  generally  combined,  more  or  less,  with  the  inferior 
costal  type.  To  observe  this  difference  in  the  two  sexes,  it  is  only 
necessary  that  the  attention  be  directed  to  the  subject  when  in  the 
presence  of  ladies  ;  but  it  is  especially  conspicuous  when  the  breathing 
is  convulsively  affected  by  strong  mental  emotions,  or  when  these 
emotions  are  simulated  in  histrionic  performances.  Hypothetically, 
two  reasons  suggest  themselves,  and  have  been  offered  to  account 
for  these  differences  in  the  two  sexes — differences  which  it  is  of 
importance  should  be  borne  in  mind  with  reference  to  the  study  of 
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diseases  of  the  respiratory  apparatus.  One  of  these  reasons  is,  that 
nature  has  in  this  way  provided  for  the  due  performance  of  respira- 
tion during  the  period  of  gestation,  when  the  diaphragmatic  move- 
ments are  mechanically  impeded.  Boerhaave  and  Haller,  who  had 
observed  this  point  of  difference  (which  appears  to  have  been  lost 
sight  of  by  more  modem  writers  up  to  a  period  quite  recent), 
considered  it  in  that  light.  This,  however,  is  simply  adducing  a 
final  cause.  Another  reason,  more  entitled  to  be  called  an  explana- 
tion, is,  that  the  movements  of  the  diaphragm  and  lower  part  of  the 
chest  become  pejrmanently  impaired  in  females  by  modes  of  dressing, 
involving  compression  of  the  inferior  ribs ;  and,  as  a  consequence, 
the  superior  thoracic  movements  are  unnaturally  developed.  The 
validity  of  the  latter  explanation,  it  is  evident,  hinges  on  the  ques- 
tion whether  the  differences  be  natural  or  acquired ;  and  this  question 
is  to  be  decided  by  examining  girls  and  adult  females  whose  waists 
have  not  been  encased  in  any  restraining  or  contracting  apparatus. 
With  respect  to  this  point  the  conclusions  at  which  different  observers 
have  arrived,  are  not  altogether  uniform.  Dr.  Walshe  states  that 
he  has  examined  a  considerable  number  of  female  children,  aged  be- 
tween four  and  ten  years,  who  had  never  worn  stays,  or  any  substi- 
tute therefor,  who  presented,  nevertheless,  the  predominant  action 
at  the  summit  of  the  chest,  observable  in  adult  females,  the  pecu- 
liarity, however,  being  less  than  in  later  years.  He  states,  also,  that 
the  female  agricultural  laborer  breathes  more  like  a  male  than  the 
town  female ;  and  that  during  sleep  the  difference  between  the  sexes 
is  less  conspicuous.  MM.  Beau  and  Maissiat  affirm  that  they  have 
observed  this  peculiarity  marked  in  young  girls,  and  in  females  from 
the  country  who  had  never  worn  corsets.  But,  according  to  their 
researches,  the  peculiarity  does  not  become  apparent  till  the  third 
year  of  life.  Prior  to  the  age  just  mentioned  the  type  of  breathing 
in  female  as  in  male  children  is  usually  abdominah  Mr.  John 
Hutchinson,  in  his  valuable  paper  already  referred  to,  says  he  ^^  ex- 
amined 24  girls  between  the  ages  of  11  and  14  who  did  not  wear  any 
tight  dress,  and  found  in  them  the  same  peculiarity  in  ordinary 
breathing.*'  Mr.  Francis  Sibson^  attributes  the  peculiarity  to  modi- 
fications of  the  chest  induced  by  tight  lacing.  He  states  that  ^^  the 
form  of  the  chest  and  the  respiratory  movements  do  not  differ 
perceptibly  in  girls  and  boys    below  the  age  of  10.*'      Still,  he 

*  On  the  movements  of  respiration  in  disease,  and  on  the  use  of  a  chest-measurer. 
Med.  Chir.  Trans  of  Royal  Med.  and  Chir.  Society  of  London,  vol.  xxxi,  1848. 
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remarks,  ^^  it  is  probable  that  in  females,  even  if  they  wore  no  staySy 
the  thoracic  respiration  would  be  relatively  greater,  and  the  diaphrag- 
matic less,  than  in  man/*  Judging  from  the  foregoing  statements, 
by  those  who,  within  the  past  few  years,  have  made  the  respiratory 
movements  the  subject  of  extensive  personal  investigations,  it  ^oald 
seem  that,  although  a  certain  amount  of  influence  may  be  attributable 
to  dress,  the  difference  which  has  been  pointed  out  is  not  wholly  derived 
from  that  source.  A  collection  of  an  extended  series  of  observations 
relative  to  this  point  is,  however,  still  a  desideratum. 

The  respiratory  movements  are  modified  by  ag^  This  is  owing 
mainly  to  the  differences  as  regards  the  flexibility  and  elasticity  of 
the  costal  cartilages  which  belong  to  different  periods  of  life.  In 
boys,  the  costal  expansion  is  greater  than  adults,  for  the  reason  just 
stated ;  and  in  old  men,  when  the  cartilages  become  ossified,  forming 
with  the  ribs  one  unyielding  piece,  the  diaphragmatic  movements  are 
increased,  and  the  costal  proportionably  diminished.  Between  the 
two  extremes  of  life,  the  character  of  the  respiration  will  be  likely  to 
approximate  to  that  belonging  to  the  one  or  the  other,  according  to 
the  proximity  of  the  individual  to  boyhood  or  old  age.  In  aged 
persons,  whose  costal  cartilages  are  ossified,  the  action  of  the  muscles 
elevating  the  ribs  tells  exclusively  on  their  sternal  ends;  hence  the 
motion  of  the  sternum  is  marked,  and  owing  to  the  greater  length  and 
obliquity  of  the  inferior  true  ribs,  the  lower  portion  of  the  sternum 
is  raised  and  projected  more  than  the  upper  portion.  An  effect 
somewhat  similar  is  produced  in  cases  of  permanent  expansion  of 
the  chest  from  over-distended  lung  in  certain  cases  of  emphysema. 
The  costal  cartilages,  although  not  rendered  comparatively  non- 
elastic  by  ossification,  are  kept  on  the  stretch  by  the  abnormally 
increased  volume  of  the  lung,  and  the  ribs  and  sternum  move  up- 
ward in  the  act  of  inspiration  "  as  if  in  one  piece." 

Infants  present  this  modification :  the  abdominal  movements  are 
less,  and  the  thoracic  proportionably  greater  than  in  youth  after  the 
period  of  infancy  is  passed. 

To  determine  with  exactitude  the  amount  of  the  alternate  expan- 
sion and  contraction  of  different  parts  of  the  chest  with  the  two 
acts  of  respiration,  some  method  of  accurate  measurement  must,  of 
course,  be  employed.  An  apparatus  for  this  end  has  been  devised 
by  Dr.  Sibson,  which  he  calls  the  chest-measurer.  It  consists  of 
several  parts,  as  follows :  1,  a  brass  plate,  covered  with  silk,  on 
which  the  patient  lies ;  2,  an  upright  rod,  divided  into  inches  and 
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tenths,  to  indicate  the  diameter  of  the  chest ;  8,  a  horizontal  rod, 
moving  by  a  slide  on  the  upright  rod,  which  can  be  lengthened  by 
being  drawn  out  like  a  telescope ;  4,  at  the  extremity  of  the  latter  a 
dial  and  rack.  The  rack,  when  raised  by  the  moving  walls  of  the 
chest,  moves,  by  means  of  a  pinion,  the  index  on  the  dial.  A  revo- 
lution of  the  index  indicates  an  inch  of  motion  in  the  chest,  and 
each  division  indicates  the  100th  of  an  inch. 

By  means  of  an  instrument  of  this  description  the  extent  of  mo- 
tion of  different  parts  of  the  chest  may  be  ascertained  with  minute 
accuracy.  It  indicates,  also,  very  correctly  the  relative  duration  of 
each  of  the  two  respiratory  acts,  and  in  the  latter  point  of  view  is 
especially  useful. 

In  the  valuable  paper  already  referred  to,  Dr.  Sibson  has  given 
the  results  of  a  large  number  of  observations  on  the  movements  of 
respiration  in  health  and  disease.  The  more  important  of  these  re- 
sults, relating  to  healthy  movements,  are  embraced  in  the  following 
summary :  In  the  healthy,  robust  male,  the  movement  of  the  ster- 
num, and  of  the  ribs  from  the  first  to  the  seventh,  is  from  *02  to  *07 
inches  during  an  ordinary  inspiration,  and  from  *5  or  *7  to  2  in. 
during  a  deep  inspiration.  The  ordinary  abdominal  movement 
(diaphragmatic),  is  from  •2e5  to  '3  in. ;  the  extreme  from  "6  to  ^  in. 
As  regards  the  two  sides  of  the  chest  compared,  the  expansion  of 
the  second  ribs  is  alike  on  the  two  sides ;  but  below,  the  inspiratory 
movements,  both  in  ordinary  and  forced  breathing,  are  somewhat 
less  on  the  left  than  on  the  right  side,  especially  over  the  heart.  In 
females,  when  stays  are  on,  the  thoracic  movement  at  the  second 
ribs,  is  from  '06  to  -2  in. ;  the  abdominal,  from  '06  to  •!!  in.  When 
the  stays  are  off,  the  thoracic  movement  is  from  '03  to  '1  in.,  and  the 
abdominal  from  '08  to  '2  in.  The  latter  observations,  as  Dr.  S. 
remarks,  render  it  certain  that  the  wearing  of  stays  materially  in- 
fluences the  respiratory  movements,  lessening  the  movement  of  the 
diaphragmatic  ribs,  and  exaggerating  that  of  the  thoracic.  They 
do  not,  however,  disprove  the  fact  that  a  natural  difference  exists  in 
the  two  sexes,  which  other  observations  appear  to  establish.  The 
reader,  desirous  of  farther  details,  will  find  them  in  the  paper  from 
which  the  above  summary  is  taken. 

The  chest-measurer  of  Dr.  Sibson,  and  other  contrivances  to  deter- 
mine the  amount  of  motion  with  the  same  exactness,  have  the 
disadvantage  of  being  more  or  less  complicated  and  cumbersome.  A 
simple  graduated    tape  will  suffice  to    determine,   with  tolerable 
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accuracy,  difiFerences  of  size,  both  lateral  and  antero-posterior,  be- 
tween a  full  inspiration  and  a  forced  expiration.  But  to  ascertain 
by  this  mode  the  precise  degree  of  motion  in  ordinary  breathing  is 
very  difficult,  the  results  varying  very  considerably  according  to  the 
degree  of  tension  with  which  the  tape  is  held.  This  difficulty  will  be 
at  once  apparent  to  any  one  who  attempts  to  employ  this  more  simple 
instrument  for  that  end.  The  results  are  only  remote  approximar 
tions  to  accuracy.  Dr.  Quain  has  endeavored  to  obviate  the  difficulty 
attending  the  use  of  the  simple  tape,  without  impairing  much  its 
simplicity,  in  the  instrument  contrived  by  him,  which  he  calls  a 
itethometer.  It  consists  of  a  cord  connected  by  an  axle  with  an 
index  which  it  is  capable  of  moving  over  a  graduated  dial.  The  cord 
being  extended  from  a  fixed  point  on  the  chest  to  another,  the  extent 
of  the  respiratory  movement  will  be  manifested  by  the  tension  made 
on  the  cord  being  communicated  to  the  index,  and  shown  in  figures 
on  the  dial,  from  which  it  can  be  read  ofif  in  fractions  of  an  inch.^ 

Practically,  however,  it  is  not  of  much  importance  to  determine 
with  mathematical  accuracy  the  extent  of  the  thoracic  and  abdominal 
movements  with  reference  to  the  phenomena  of  disease.  The  eye 
will  answer  for  an  estimation  somewhat  rough,  but  sufficiently  exact 
for  clinical  purposes. 

Intra-thoracic  disease  may  be  evidenced  by  marked  diminution  of 
the  movement  of  a  portion  of  the  chest.  This  is  often  observed  in 
tuberculosis  of  the  lungs,  at  the  superior  part  of  the  chest  on  one 
side ;  oftener  in  females  than  in  males,  in  consequence  of  the  greater 
mobility  in  them  naturally  in  that  situation.  Local  emphysema  of 
the  lungs  may  also  produce  a  similar  efiect,  accompanied  by  an 
abnormal  protrusion  or  bulging  of  a  portion  of  the  chest. 

The  respiratory  movements,  as  has  been  seen,  are  abnormally 
increased  in  pregnancy,  and  in  various  afiections  which  compromise 
the  function  of  haematosis.  When  this  increase  is  but  moderate,  it 
is  stated  by  MM.  Beau  and  Maissiat  that  the  movements  in  one  in- 
dividual will  differ  from  those  in  another,  according  to  the  type  of 
breathing  natural  to  the  individual.  Thus,  if  the  type  be  purely 
abdominal,  the  abdominal  movements  alone  will  be  increased  ;  but  if 
it  be  inferior  costal,  as  well  as  abdominal,  the  movements  of  the  lower 
ribs  will  be  conspicuous ;  and  if,  as  in  females,  it  be  superior  costal, 
the  exaggeration  will  be  found  to  affect  chiefly  the  superior  portion 
of  the  chest.     In  cases,  however,  in  which  the  sense  of  the  want  of 

*  Coxeter's  Catalogue  of  Surgical  Instruments  and  Apparatus. 
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respiration,  or  dyspnoea,  is  intense,  and  the  breathing  exceedingly 
labored,  the  three  types  may  be  simultaneously  represented.  But, 
under  these  circumstances,  the  thoracic  muscles  more  especially  are 
brought  into  active  requisition,  and  in  order  to  effect  the  utmost  pos- 
sible enlargement  of  the  chest,  various  muscles  are  employed  which 
are  capable  indirectly  of  aiding  in  respiration.  An  erect  or  sitting 
posture,  being  most  favorable  for  the  action  of  these  muscles,  is  also 
selected.  These  changes  will  claim  attention  in  connection  with  the 
symptomatology  of  the  diseases  in  which  they  are  exemplified. 

The  rhythmical  succession  of  the  two  acts  of  respiration,  in  other 
words  the  order  of  their  alternation,  relative  duration,  etc.,  and  the 
degree  of  power  belonging  to  each  act,  involve  certain  points  of 
interest,  which  have  also  important  relations  to  the  study  of  diseases. 

Of  the  two  acts,  inspiratiouy  in  ordinary  breathing,  is  accomplished 
by  the  active  exertion  of  muscular  power.  An  ordinary  expiration 
follows  as  a  consequence  of  the  suspension  of  the  muscular  force 
which  has  occasioned  the  preceding  inspiration,  being  due  chiefly  to 
the  weight  of  the  abdominal  organs,  which,  with  the  elasticity  of  the 
abdominal  walls,  press  upward  the  diaphragm ;  together  with  the 
elasticity  of  the  ribs,  costal  cartilages,  and  the  contained  pulmonary 
organs.  It  is  only  when  the  expiration  is  voluntarily  increased  or 
prolonged,  or  when  it  is  spasmodically  exerted,  as  in  coughing  or 
sneezing,  that  a  notable  degree  of  muscular  power  is  exerted  in  this 
act.  But  the  co-operation  of  the  muscles  with  the  several  circum- 
stances that  have  been  mentioned,  determined  either  by  volition  or 
spasmodic  action,  renders  the  act  more  forcible  than  that  of  inspira- 
tion. Mr.  Hutchinson,^  by  a  series  of  experiments,  showing  the  force 
of  the  two  acts,  respectively,  as  indicated  by  the  elevation  of  a 
column  of  mercury,  arrived  at  the  result,  that  the  expiratory,  with 
muscular  co-operation,  exceeds  the  inspiratory  by  one-third.  This 
excess  of  force  he  thinks  is  about  equal  to  the  elasticity  which  is 
brought  to  bear  on  the  former  act.  The  greater  power  of  expiration 
when  aided  by  the  will,  is  manifest  in  the  application  of  this  respira- 
tory act  to  various  uses,  such  as  singing,  coughing,  playing  on  wind 
instruments,  glass-blowing,  etc. 

From  the  facts  which  have  been  stated  relative  to  ordinary 
breathing,  it  follows,  that  the  expiratory  movement  commences  at  the 
instant  the  inspiratory  ceases.  The  latter  is  merged  into  the  former, 
with  scarcely  any  appreciable  interval  between  the  two.     So  far  as 

'  Op.  cit. 
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the  expiratory  movement  is  readily  appreciable,  it  appears  to  be  con- 
siderably shorter  than  the  inspiratory,  and  an  interval  of  some  dura- 
tion seems  to  elapse,  after  the  completion  of  an  expiratory  act,  before 
the  next  inspiration  commences.  This  interval,  however,  is  more 
apparent  than  real.  After  the  expiratory  movement  ceases  to  be 
obvious,  the  pulmonary  organs  probably  continue  to  contract,  in  a 
manner  not  readily  appreciable,  nearly  if  not  quite  to  the  recurrence 
of  the  act  of  inspiration,  unless  restrained  by  a  voluntary  effort. 
This  is  illustrated  sometimes  in  cases  of  catarrh  or  mild  bronchitis,  in 
which  a  laryngeal  rdle  accompanies  the  entire  act  of  expiration,  the 
lungs  not  being  affected  so  as  to  cease  to  represent  the  amount  of 
collapse  which  takes  place  in  health.  As  indicated  by  the  continu- 
ance of  this  rdlcy  the  expiratory  movement  is  prolonged,  almost,  or 
even  quite,  to  the  subsequent  act  of  inspiration.  The  latter  part  of 
this  movement  is  due,  not  to  primary  contraction  of  the  thoracic 
parietes,  but  to  continued  collapse  of  the  lung,  together  with  the 
pressure  of  the  abdominal  viscera.  Dr.  Walshe  estimates  the  interval 
between  the  end  of  one  expiration  and  the  beginning  of  the  next 
inspiration,  at  one-tenth  of  the  period  occupied  by  both  acts.  But  if 
we  were  to  be  guided  by  the  cessation  of  the  obvious  abdominal  and 
thoracic  movements,  the  interval  would  be  considerably  greater. 

Judging  from  a  cursory  examination,  or  from  attention  to  one's 
own  respiration,  the  act  of  expiration  appears  shorter  in  duration  than 
that  of  inspiration.  The  two  acts,  however,  as  determined  by  the 
chest-measurer  of  Dr.  Sibson,  in  ordinary  respiration,  are  generally 
equal  in  duration.  When  a  difference  exists,  the  expiration  is  oftener 
prolonged.  This  is  apt  to  be  the  case  in  the  tranquil  breathing  of 
women  and  children.  It  characterizes  also  the  respiration  in  old  age. 
In  hurried  breathing,  in  females  especially,  the  expiratory  act  be* 
comes  relatively  lengthened. 

Neither  the  inspiratory  nor  the  expiratory  act  is  performed  with 
a  uniform  degree  of  rapidity.  The  inspiration  is  at  first  slow, 
becomes  gradually  quicker,  and  again  is  retarded  toward  its  close. 
The  expiratory  act  is  performed  more  quickly  at  first,  and  during 
the  latter  part  more  slowly  than  the  inspiratory.  These  facts  will 
in  a  measure  account  for  certain  differences  in  character  which  dis- 
tinguish the  expiratory  from  the  inspiratory  sound,  as  determined  by 
auscultation  in  health  and  disease. 

Deviations  from  the  natural  rhythm  of  the  respiratory  movements 
will  be  found  to  furnish  characteristics  of  some  forms  of  disease.   In 
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cases  of  obstruction  seated  in  the  larynx,  or  other  parts  of  the  air- 
passages,  the  expiration  is  morbidly  prolonged.  In  emphysema 
involving  an  abnormal  dilatation  of  the  air-cells,  and  diminished 
elasticity  of  the  lungs,  the  expiration  becomes  obviously  much  longer 
than  the  inspiration.  On  the  other  hand,  a  shortened  and  quickened, 
or  spasmodic  inspiration,  is  a  significant  symptom  of  some  a£fection  of 
the  nervous  system,  occurring  in  some  cases  of  hysteria,  and  also  under 
circumstances  in  which  it  is  of  a  much  more  serious  import,  denoting 
a  morbid  condition  of  great  gravity  affecting  that  portion  of  the 
nervous  centre  (medulla  oblongata)  which  presides  over  the  involun- 
tary acts  of  respiration.  The  writer  has  called  attention  to  the 
importance  of  this  change  in  the  rhythm  of  respiration  in  cases  of 
continued  fever,  which  will  be  found  to  precede  often,  in  that  disease, 
the  occurrence  of  sudden  coma.^ 

Finally,  the  size  of  the  chest  is  a  point  remaining  to  be  noticed. 
This  may  be  estimated  by  circular  measurement  with  a  graduated 
tape.  Persons  differ  considerably  in  this  particular.  The  limits 
of  variation  in  994  ca«es  in  which  the  circumference  was  ascer- 
tained by  Mr.  Hutchinson,  were  from  30  to  40J  inches.  Dr. 
Walshe  fixes  the  average  size  at  about  33  inches ;  but  the  normal  de- 
viations being  so  great,  it  is  of  little  practical  utility  to  determine  a 
standard  by  taking  the  mean  of  a  series  of  examinations.  This 
point,  clinically,  is  not  of  much  importance,  especially  as  the  re- 
searches of  Mr.  Hutchinson  show  that  the  breathing  capacity  of  the 
lungs  dependent  on  the  movements  of  the  chest,  bears  no  constant 
proportion  to  its  size.  Formerly  it  was  supposed  that  contracted 
dimensions  of  the  chest  gave  rise  to  a  predisposition  to  diseases  of  the 
respiratory  apparatus,  more  especially  tuberculosis  of  the  lungs ;  but 
it  is  now  pretty  well  ascertained  that  little  or  no  tendency  to  that, 
or  other  forms  of  disease,  is  derived  from  this  source.  In  determining 
variations  in  the  size  of  the  chest,  either  by  measurement,  or  by 
the  eye,  with  rgference  to  the  evidences  which  may  be  thereby 
afforded  of  the  existence  of  disease,  we  do  not  take  the  (dimensions  of 
the  entire  chest  as  the  standard,  but  institute  a  comparison  of  one 
side  with  the  other.  This  being  the  case,  the  capacity  of  the  thorax 
proper  to  the  individual  is  a  matter  of  minor  importance. 

'  Clinical  Reports  on  Continued  Fever,  etc.,  1852. 
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II.  Pulmonary  Organs. 

The  lungs  are  the  light  spongy  bodies  contained  within  the  chest, 
in  which  are  effected  the  blood-changes  constituting  the  function  of 
hsematosis.  These  organs  are  double,  consisting  of  the  right  and 
left  lung,  each  occupying  a  lateral  half  of  the  cavity  of  the  thorax. 
The  lung  on  each  side  is  provided  with  a  distinct  membranous 
envelope — the  pleura — which,  after  furnishing  a  covering  for  the 
pulmonary  surface,  is  reflected  upon  the  thoracic  wall,  and  forms 
a  shut  sac,  presenting  the  same  arrangement  as  the  serous  mem- 
branes in  other  situations.  The  two  pleural  sacs  are  in  contact  at 
the  median  line,  forming,  by  their  juxtaposition,  the  mediastinal 
partition,  or  septum,  dividing  the  two  sides  of  the  chest.  Joined 
directly  beneath  the  sternum,  they  diverge  to  form  the  anterior 
mediastinum,  which  encloses  the  remnant  of  the  thymus  gland; 
approximating,  and  becoming  united,  they  again  separate,  forming 
the  middle  mediastinum,  which  contains  the  pericardial  membrane 
enclosing  the  heart ;  and  by  a  third  separation  is  formed  the  poste- 
rior mediastinum,  through  which  pass  the  descending  aorta,  thoracic 
duct,  etc.  The  portion  of  this  membrane  investing  the  lungs  is 
called  the  pulmonic  or  visceral  pleura ;  and  that  lining  the  walls  of  the 
chest,  the  costal  or  parietal  pleura.  A  third  portion,  forming  a  cover- 
ing for  the  floor  of  the  thoracic  cavity — the  diaphragm — is  called  the 
diaphragmatic  pleura.  Between  the  free  surfaces  of  the  two  former 
portions  in  each  lateral  half  of  the  chest,  is  what  is  termed  the  cavity 
of  the  pleura— erroneously  so  called,  inasmuch  as  the  free  surfaces 
being  in  contact,  there  docs  not  exist,  strictly  speaking,  a  cavity. 
Between  these  surfaces,  within  the  shut  sac  of  the  pleura,  liquid 
effusion  takes  place  in  pleurisy,  and  hydro-thorax,  accumulating,  in 
some  cases,  to  the  amount  of  several  pounds,  compressing  the  lung 
into  a  small  solid  mass,  and  producing  changes  in  the  external 
conformation  of  the  chest,  which  have  been  already  noticed,  viz., 
enlarging  its  size,  pushing  outward  the  intercostal  spaces,  elevating 
the  ribs  from  their  oblique  towards  a  horizontal  direction,  widening 
the  distance  between  them,  and  compromising  more  or  less  the 
mobility  of  the  affected  side. 

The  parietal  or  costal  portion  of  the  pleura  is  thicker  than  the 
visceral  or  pulmonary  portion,  and  than  that  covering  the  dia- 
phragm.    The  areolar  tissue  uniting  the  membrane  to  the  parts 
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which  it  invests,  called  the  subserous  areolar  tissue,  is  more  abun- 
dant and  looser  in  the  former  situation,  and,  consequently,  the  serous 
membrane  is  more  easily  detached  from  the  walls  of  the  chest  than 
from  the  surface  of  the  lungs.  This,  probably,  explains  a  fact 
pertaining  to  inflammation  of  the  pleura,  viz.,  that  the  inflammatory 
action  is  more  intense,  and  the  products  of  inflammation  are  found 
to  be  more  abundant,  on  the  costal,  than  on  the  pulmonary  surface. 

The  lung  on  either  side  varies  in  size  according  to  the  quantity  of 
air  which  it  contains,  and,  of  course,  its  volume  is  alternately  in- 
creased and  diminished  with  the  successive  acts  of  inspiration  and 
expiration.  Its  form  is  conoidal,  the  base  being  downward.  The 
portion  in  contact  with  the  walls  of  the  chest  extends  lower  than  the 
central  portion,  in  consequence  of  the  arched  or  vaulted  form  of  the 
floor  of  the  chest — the  diaphragm.  Between  the  sides  of  the  arch 
or  vault  formed  by  the  diaphragm  and  the  thoracic  walls,  is  a  space 
deeper  behind  than  in  front,  which  receives  the  inferior  shelving 
border  of  the  lungs.  Thus  at  the  lower  part  of  the  chest,  on  each 
side,  a  margin  of  lung  intervenes  between  the  diaphragm  and  the 
walls  of  the  chest,  more  especially  in  the  act  of  expiration,  when  the 
convexity  of  the  diaphragm  is  greatest. 

Owing  to  the  fact  already  stated  that  the  vertical  diameter  of  the 
right  side  of  the  chest  is  less  than  that  of  the  left,  the  right  lung  is 
shorter  than  its  fellow.  Transversely,  however,  the  diameter  of  the 
right  lung  exceeds  that  of  the  left.  This  accords  with  a  fact  already 
stated,  viz.,  that  the  semi-circumference  of  the  right  side  usually 
exceeds  that  of  the  left  by  about  half  an  inch.  But  there  is  another 
reason  for  the  latter  disparity.  The  situation  of  the  heart  is  such 
that  a  portion  of  this  organ  encroaches  somewhat  on  the  left  thoracic 
cavity,  at  the  expense  of  the  lung  on  that  side.  An  irregularly 
triangular  space  between  the  fourth  costal  cartilage  and  the  sixth 
rib,  is  occupied  by  the  heart,  uncovered  by  the  lung  and  in  contact 
with  the  chest.  Vertically,  this  space  averages,  in  the  adult,  about 
two  inches ;  and  horizontally,  from  the  centre  of  the  sternum,  it 
extends  about  two  and  a  half  inches  to  the  left.  Overlapped  by  the 
lung,  the  heart  extends  still  farther  into  the  thoracic  space,  viz.,  ver- 
tically, from  the  third  to  the  sixth  costal  cartilages ;  and,  trans- 
versely, nearly  to  the  nipple.  In  consequence  of  its  lesser  transverse 
diameter,  together  with  the  encroachment  of  the  heart,  the  left  lung 
is  smaller  in  volume,  notwithstanding,  measured  in  a  perpendicular 
direction,  it  is  longer  than  the  right  lung.  The  right  lung  exceeds 
the  left  in  weight  as  well  as  in  volume. 
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When  free  from  diseftse,  or  the  effects  of  diseisey  the  famg  is  d^ 
Toid  of  any  direct  connection  with  the  snrroonding  parts,  excepting 
the  point  at  which  it  is  connected  with  the  bronchia,  the  blood- 
Teseelfl,  lymphatics,  and  nerres  which  enter  it  to  commnnicate, 
sereraDj,  with  corresponding  structures  fonning  portions  of  the 
pulmonary  organs.  United  bj  areolar  tissue,  including  Ijmphatie 
glands,  and  enclosed  in  a  sheath  formed  bj  a  reflection  of  the 
pleura,  the  parts  just  enumerated  compose  what  is  termed  the  root 
of  the  lung.  B j  the  root,  thus  constituted,  the  lung,  on  each  side, 
is,  as  it  were,  suspended  or  fixed,  within  the  chest,  the  suHace  of  the 
remainder  of  the  organ  being  entirely  free,  in  health,  or  adherent,  to 
a  greater  or  less  extent  (as  is  very  frequently  the  fact),  in  conse- 
quence  of  morbid  attachments.  In  its  situation,  the  root  of  the  lung 
is  about  equidistant  between  the  base  and  apex. 

The  upper  extremity  of  the  lung,  or  apex,  extends  above  the  cayity 
of  the  chest,  forming  a  blunted  point,  rising  an  inch  and  a  half  higher 
than  the  first  rib.  The  latter  fact  is  inyolyed  in  the  determination 
of  tuberculous  disease,  or  phthisis,  in  its  incipient  stage;  that  affec- 
tion generally  attacking,  primarily,  the  superior  extremity  of  the 
lung  on  one  side. 

The  division  of  tho  lungs  into  lobes  is  a  point  of  considerable  im- 
portance in  the  study  of  certain  pulmonary  diseases.  It  is  made  by 
deep  fissures  extending  in  an  oblique  direction  from  above  dovmward. 
The  left  lung  presents  a  single  fissure;  the  right  has  one  fissnre 
extending,  like  that  of  the  left  lung,  around  the  whole  circumference 
of  the  organ,  and  a  second  running  from  the  anterior  border  a  short 
distance  only  upward  and  backward.  Thus  divided,  the  left  lung  is 
said  to  consist  of  two  lobes  called  the  upper  and  lower ;  and  the  right 
lung  of  three,  called  the  upper,  lower,  and  middle  lobes.  The  middle 
lobe  of  the  right  lung,  however,  is  hardly  entitled  to  be  ranked  as  a 
separate  lobe,  but  is  ^^  an  angular  piece  separated  from  the  anterior 
and  lower  part  of  the  upper  lobe."  It  is  of  importance  with  refer- 
ence to  the  diseases,  which  are  to  be  subsequently  considered,  to  note 
•the  situation  of  the  fissures  dividing  the  lungs  into  lobes,  as  indicated 
by  corresponding  imaginary  lines  on  the  exterior  surface  of  the 
chest.  Posteriorly,  they  commence  about  three  inches  below  the 
apex  of  the  lung.  Indicated  on  the  chest,  the  line  corresponding  to 
their  direction  takes  its  departure  at  a  point  not  far  from  the 
vertebral  extremity  of  the  spinous  ridge  of  the  scapula.  On  the  left 
side  the  boundary  line  between  the  two  lobes  passes  from  the  point 
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just  named  obliquely  downward  to  the  intercostal  space,  between  the 
fifth  and  sixth  ribs,  the  anterior  point  of  division  falling  a  little  to 
the  right  of  a  vertical  line  passing  through  the  nipple.  On  the 
right  side,  the  line  marking  the  upper  border  of  the  lower  lobe, 
passes  obliquely  downward  to  the  space  between  the  fifth  and  sixth 
costal  cartilages.  The  line  dividing  the  middle  and  upper  lobes 
passes  from  the  fourth  cartilage  in  a  direction  upward  and  outward, 
for  a  distance  varying  considerably  in  difierent  individuals.  It  fol* 
lows  from  these  statements  that  a  small  strip  only  of  the  lower  lobe 
on  each  side  is  contained  in  the  anterior  portion  of  the  chest,  the 
greater  portion  being  situated  posteriorly.  The  physical  signs, 
therefore,  of  morbid  changes  in  the  condition  of  the  lower  lobe  are 
presented  mainly  in  the  middle  and  lower  portions  of  the  chest  be- 
hind. It  is  very  necessary  to  bear  this  in  inind  in  examinations  with 
reference  to  inflammation  of  the  lung  (pneumonitis),  which,  as  will 
be  seen  hereafter,  in  a  large  proportion  of  cases,  in  the  adult,  is 
limited  to  tho  lower  lobe.  Inattention  to  this  point  may  lead  the 
medical  practitioner  to  overlook  that  disease,  limiting  his  examination 
to  the  anterior  portion  of  the  chest  in  cases  in  which  the  evidences 
of  its  existence  are  sufficiently  apparent  posteriorly. 

The  interlobar  fissure,  according  to  Rokitansky,  becomes  changed 
in  its  direction  by  the  affeetiop  called  emphysema  seated  in  the  upper 
lobe,  tending  under  these  circumstances  to  a  vertical  line. 

The  foregoing  are  the  more  important  of  the  circumstances  per- 
taining to  the  situation  of  the  lungs,  and  the  relations  of  their  several 
parts,  which  claim  notice  from  their  pathological  bearings.  But  an 
analysis  of  the  anatomical  structure  of  these  organs  will  develope 
numerous  points  which  are  to  be  taken  into  account  in  studying  their 
diseases. 

In  addition  to  bloodvessels,  nerves,  and  lymphatics,  which  are 
common  to  most  of  the  important  organs  of  the  body,  the  lungs  are 
composed  of  the  divisions  and  subdivisions  of  the  bronchice  or  the 
bronchial  tubes,  and  the  air-cells  or  vesicles.  These,  combined,  give 
to  the  lungs  their  distinctive  traits  of  structure.  The  bronchi^  after 
penetrating  the  lung,  divide  and  subdivide  in  all  directions,  the  divi- 
sions generally  being  of  the  kind  called  dichotomouSy  i.  e.  consisting 
of  two  branches,  the  mode  of  division  most  favorable  for  the  speedy 
transmission  of  air.  As  the  branches  increase  in  number,  they 
diminish  in  size,  until,  at  length,'  they  become  extremely  minute,  and, 
finally,  the  ultimate  ramifications,  the  capillary  bronchial  tubes, 
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termiiuite  in  the  yesicles  or  cells.  The  structure  of  the  broncliial 
tubes,  which  are  found  to  present  in  different  situations  importaat 
anatomical  differences  in  addition  to  their  gradations  in  size,  and  of 
the  air-cells,  the  relations  of  the  latter  to  the  former,  etc.,  must  be 
understood  before  the  student  is  prepared  to  enter  on  the  study  of 
diseases  affecting  the  respiratory  apparatus. 

But  prior  to  directing  attention  to  points  pertaining  to  the  strao- 
ture  of  these  constituents  of  the  lung,  the  pulmonary  lobules  should 
be  described.  What  are  ordinarily  called  the  lobules  of  the  lungs, 
are  small  portions  of  pulmonary  substance,  irregular  in  shape,  united 
together,  and,  at  the  same  time,  isolated  by  means  of  intervening 
areolar  tissue.  The  latter  forms  what  is  termed  the  interlobular 
$epta. 

If  the  surface  of  the  lung  be  closely  examined,  it  is  found  to  pre- 
sent a  great  number  of  polygonal  figures,  indicated  by  dark  lines. 
These  lines,  most  marked  in  the  adult,  are  the  boundaries  of  the 
lobules,  and  the  dark  color  is  owing  to  pigmentary  matter  deposited 
in  the  interlobular  areolar  tissue.  These  lobulated  divisions  are  very 
irregular  both  in  form  and  size.  As  regards  the  latter,  they  vary 
from  a  quarter  of  an  inch,  to  an  inch  in  diameter  (Kblliker).  Dif- 
ferent lobules,  although  in  juxtaposition,  have  not,  as  already  stated, 
any  direct  communication  with  each  other.  This  is  demonstrated  by 
the  following  experiment.  If  a  blowpipe  be  introduced  beneath  the 
pleural  covering  of  the  lung,  and  the  subserous  areolar  tissue  inflated, 
the  air  is  forced  into  the  interlobular  partitions,  the  areolar  tissue  in 
the  two  situations  being  continuous.  The  lobules  are  thus  surrounded 
by  air,  and  rendered  more  conspicuous,  but  none  gains  admission 
into  the  cells  or  vesicles  entering  into  the  composition  of  the  lobules. 
By  careful  dissection  of  lungs  taken  from  a  young  subject,  and  espe- 
cially from  the  footus,  the  different  lobules  may  be  separated  from 
each  other.  They  are  then  found  to  be  quite  distinct,  being  con- 
nected only  by  the  minute  bronchial  tubes,  called  the  lobular 
bronchial  tubes,  together  with  bloodvessels,  nerves,  and  lymphatics. 
The  different  lobules  of  a  lobe,  thus  separated,  but  attached  to  the 
branches  of  the  bronchia,  are  likened  by  Cruveilhier  to  grapes 
attached  to  their  footstalks  and  hanging  from  a  common  stem.  Each 
lobule  represents,  in  fact,  a  lung  in  miniature  ;  the  several  lobes  being 
made  up  of  an  aggregation  of  these  diminutive  lungs.  Considered 
individually,  each  lobule  is  composed  of  the  minute  terminal  branches 
of  the  lobular    bronchial  tube,   which  are    sometimes  called  the 
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bronchioles,  in  other  words  the  capillary  bronchial  tubes,  the  air-cells, 
the  vessels,  and  nerves, — these  several  anatomical  constituents  being 
supported  and  united  by  areolar  tissue. 

This  subdivision  of  the  lobes  into  lobules  is  exemplified  in  a  form 
of  pneumonitis  (inflammation  of  the  lungs)  peculiar  to  children, 
called  lobular,  in  distinction  from  lobar  pneumonitis.  In  thi^  variety, 
lobules  in  different  parts  of  both  lungs  are  attacked  separately,  the 
disease  being  in  this  way  disseminated  more  or  less.  Collapse  of 
lobules,  in  greater  or  less  numbers,  may  also  occur  as  a  consequence 
of  obstruction  of  their  lobular  bronchial  tubes,  of  a  nature  permitting 
the  egress  of  air  from  the  cells  with  expiration,  and  preventing  its 
ingress  with  inspiration.  Owing  to  feebleness,  or  other  causes,  it  has 
been  ascertained  that  in  newly  bom  children  certain  lobules  may  not 
undergo  expansion,  retaining  their  foetal,  collapsed  state.  This  has 
received  the  name  of  atelectasis,  or  imperfect  expansion  of  the  lungs. 
The  embarrassment  of  respiration  occurring  at,  or  soon  after  birth, 
which  may  proceed  to  a  fatal  issue,  is  not  unfrequently,  there  is 
reason  to  suppose,  due  to  this  condition. 

In  thb  connection  it  may  be  remarked  that  the  pulmonary  lobules 
are  not  equally  permeable  to  air.  Those  most  permeable  are  situ* 
ated  at  the  apex  of  the  lung.  This  difference  is  due  to  the  distribu- 
tion of  the  larger  bronchial  tubes.  According  to  Cruveilhier,*  "  a 
moderate  inflation  of  the  lungs,  made  as  much  as  possible  within  the 
limits  of  an  ordinary  respiration,  does  not  perhaps  dilate  one-third  of 
the  pulmonary  lobules.''  Thus,  '^  there  are  some  lobules  which  are 
kept  in  reserve,  as  it  were,  and  only  act  in  forced  inspiration." 
These  interesting  points  will  be  found  to  be  involved  in  the  pheno- 
mena of  disease. 

The  areolar  tissue  forming  the  interlobular  septa  is  the  seat  of  the 
very  rare  form  of  emphysema  of  the  lungs  called  interlobular 
emphysema,  in  which  air  obtains  access,  by  rupture  between  the 
lobules,  widening  the  intervening  spaces,  and  causing  a  projection  of 
the  septa  above  the  pulmonary  surface.  A  collection  of  air  is  also 
occasionally  found  after  death,  limited  to  a  circumscribed  space, 
within  the  areolar  tissue  connecting  the  pulmonic  pleura  to  the 
surface  of  the  lung,  elevating  the  membrane  in  the  form  of  a  bleb. 
This  is  another  form  of  emphysema.  The  form  of  that  affection, 
however,  which  exists  in  the  vast  majority  of  cases,   consists  in 
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enlargement  of  the  axr-eeDa,  or  TeseleSy  dduff  bj  eimTrnfmcg  or 
dilatation. 

It  remains  to  notice  certain  poizisa  penaznfn^  to  ^  iurumim^ 
arrangement,  and  masxal  relaciona  of  die  brondiial  labes^  ami  aic- 
oells* 

The  general  course  and  dizscribindoa  of  the  brooehial  tubes  in.  rhm 
several  lobes  hare  been  alr(^a«i7  'iesmbeiL  The  branchesy  siicce»- 
siTely  and  severallj,  end  in  doohle  liiriiiif'jQS.  and  with  this  rapid  nmfi- 
tiplication  in  number  there  is  a  corresponding  diniizimon  in  sze«  dowm 
to  the  minnte  lobular  bronchial  tobes^  vhich.  afcer  penecracin^  cBmt 
lobules,  subdivide  into  the  terminal  branches* — the  bronchioles^  or 
bronchial  capillaries.^  In  referring  to  different  sets  of  the  broodhial 
tubes  as  the  seats  of  disease,  or  of  physical  sgns,  it  b  costomary  to 
consider  them  as  embrace!  in  three  classes;  viz.,  the  largo-,  tke 
smaller,  and  the  capOlarj  tubes.  In  designating  the  site  of  morbid 
appearances  after  death  it  is  sometimes  convenient  to  indicate  the 
divisions  as  those  of  the  first,  secomL  thini,  and  fourth  diameters: 
that  is,  the  series  of  double  branches  are  thus  enumerated  in  the 
order  in  which  they  are  given  off.  These  are  the  larger  bronchial 
tubes,  the  smaller  being  the  subsequent  series,  inclusive  of  thoee 
passing  to  the  lobules. 

The  larger  bronchial  tubes  are  composed  of  a  fibrous  membrane, 
containing  irregularly  shaped  cartilaginous  plates,  the  latter  taking 
the  place  of  the  incomplete  rings  of  cartilage  which  characterise 
the  air-tubes  exterior  to  the  lung.  These  cartilaginous  plates  are 
situated  especially  at  the  bronchial  divisions.  They  embrace,  also^ 
a  layer  of  circular  muscular  fibres,  of  the  kind  called  smooth  or  un- 
striped,  belonging  to  the  muscular  system  of  organic,  as  distin* 
guished  from  animal,  life.  This  anatomical  element  is  the  seat  of 
the  affection  known  as  asthma,  and  is  sometimes  involved  in  certain 
symptoms  incidental  to  inflammation  and  irritation  of  the  bronchial 
tubes. 

They  are  lined  by  mucous  membrane,  covered  with  a  layer  of 
ciliated,  cylindrical,  or  columnar  epithelium,  the  object  of  the  latter 
being,  manifestly,  to  propel,  and  thus  assist  in  the  removal,  by  ex- 
pectoration, of  the  secretions  furnished  by  the  mucous  follicles  in 
health  and  disease,  as  well  as  various  morbid  products  formed  within 

*  Called  by  Mr.  Rainey. the  -intercellular  passages/'     (Trans.  Royal  Med.  and  Chir. 
Society,  1845.) 
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or  poured  into  the  tabes.  This  membrane  is  the  seat  of  inflamma- 
tion in  ordinary  bronchitis,  and  of  irritation  in  pulmonary  catarrh. 

The  smaller  bronchial  tubes  present  marked  changes.  The  fibrous 
membrane,  forming  their  basis,  becomes  thinner  and  thinner  as  the 
tubes  diminish  in  size ;  the  cartilaginous  plates  are  less  and  less 
numerous ;  the  mucous  membrane  is  more  and  more  attenuated,  and, 
at  length,  when  the  calibre  of  the  tubes  is  reduced  to  about  a  twen- 
tieth of  an  inch,  the  car,tilaginous  plates  have  disappeared,  and  the 
mucous  and  fibrous  layers  appear  to  have  coalesced,  forming  a  single 
thin  membrane*  The  inner  surface,  however,  still  presents  ciliated 
epithelium. 

Finally,  ramifying  within  the  lobules,  the  ultimate  bronchia  termi- 
nating in  the  air-cells,  as  respects  size,  are  truly  capillary,  having 
a  diameter  varying  from  one-fifteenth  to  one-thirtieth  of  an  inch. 
These  capillary  tubes  present  still  more  important  changes  in  struc- 
ture. The  membrane  constituting  their  walls  is  exceedingly  thin, 
and  its  inner  surface  does  not  present  epithelium,  cylindrical  and 
ciliated,  but  it  is  that  variety  called  indififerently  squamous,  tes- 
sellated, or  pavement  epithelium.  The  pulmonary  capillaries,  in 
fact,  lose  the  characters  which  belong  to  the  bronchial  tubes,  and 
assume  the  structure  of  the  air-cells,  with  which  they  are  imme- 
diately connected. 

The  anatomical  changes  which  thus  characterize  different  divisions 
of  the  bronchial  tubes,  are  in  accordance  with  certain  striking  facts 
pertaining  to  diseases  of  the  respiratory  apparatus.  A  principle  of 
conservatism  is  often  evidenced  in  the  history  of  diseases  by  their 
reluctance,  so  to  speak,  to  pass  from  one  part  to  another  part  con- 
tinuous, or  contiguous,  but  presenting  differences  of  structure.  The 
latter  appear  to  constitute  the  restraining  barrier.  This  principle 
is  exemplified  in  the  fact  that  ordinary  bronchitis  is  limited  to  the 
larger  bronchial  tubes,  rarely  extending  to  the  smaller,  to  constitute 
what  is  incorrectly  styled  capillary  bronchitis.  The  latter  variety 
of  the  disease,  as  will  be  seen  hereafter,  is  vastly  more  severe  and 
dangerous. 

Conversely,  an  inflammation  seated  in  the  air-cells  and  capillary 
tubes  (pneumonitis),  is  usually  limited  to  these  parts,  not  extending 
to  the  branches  of  the  bronchia^  which,  although  in  direct  communi- 
cation, are  protected  by  differences  in  structure. 

The  air-cells,  or  vesicles,  are  the  minute  cavities  in  which  the 
bronchial  tubes  are  said  to  terminate.     Their  diameter  varies  from 
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nlji  to  7^  of  &^  inch.  After  birth  they  are  never  free  from  air,  and 
their  size  will  depend  on  their  degree  of  distension,  this  being,  of 
course,  considerably  greater  after  an  act  of  inspiration  than  after' 
expiration.  They  are  attached  to  the  extremities,  and  also  along 
the  sides  of  the  terminal  branches  of  the  bronchioles,  or  capillary 
bronchial  tubes,  with  which  they  communicate  by  free  openings. 
Microscopical  observers  have  differed  as  to  the  existence  of  direct 
lateral  communications  between  the  cells.  According  to  the  best 
authorities,  they  do  not  communicate  with  each  other,  except  indi* 
rectly,  through  the  bronchioles,  or  capillary  bronchial  tubes.  Their 
connection,  however,  with  the  latter  is  such  that,  although  not  direct^ 
the  communication  is  free. 

A  single  bronchiole  or  terminal  branch  with  its  attached  cells  may 
be  considered  to  form  a  common  space,  subdivided  into  numerous 
sections  or  alveoli.  It  is  stated  that  the  air-cells  are  larger  toward 
the  surface  of  the  lung,  and  also  toward  the  edges,  than  in  the  inte- 
rior. Their  size  increases  with  age,  and  they  are  smaller  in  females 
than  in  males.  Their  walls  possess  much  strength,  shown  by  their 
not  being  easily  ruptured  by  artificial  inflation. 

The  air-cells  are  surrounded  by  yellow  elastic  fibres,  which  give  to 
the  lungs  a  considerable  degree  of  elasticity.  This  is  shown  by  the 
fact  that  they  collapse,  in  a  marked  degree,  when  the  cavity  of  the 
chest  is  opened. 

It  is  within  the  cells  that  the  atmospheric  air  received  by  inspira- 
tion exerts  its  effects  on  the  blood.  The  pulmonary  artery  entering 
the  lobes  in  company  with  the  bronchi,  divides  and  subdivides,  with- 
out anastomosing,  its  branches  accompanying  the  air-tubes,  until  it 
ends  in  a  very  fine  capillary  network  ramifying  on  the  walls  of  the 
cells.  Here,  also,  commence  the  various  radicles  and  branches,  which, 
pursuing  a  retrograde  course,  like  that  of  the  arteries,  collect  the 
oxygenated  blood  and  convey  it  to  the  left  auricle.  The  blood 
within  the  capillary  meshes  surrounding  the  cells  is  brought  into  suf- 
ficient proximity  to  the  air  contained  in  the  latter,  for  that  inter- 
change of  principles  to  take  place,  by  endosmosis  and  exosmosis, 
which  is  concerned  in  hsematosis. 

The  air-cells  and  capillary  tubes,  together  with  the  bloodvessels, 
nerves,  and  lymphatics,  united  by  areolar  tissue,  constitute  the  pul- 
monary parenchyma,  or  the  substance  of  the  lungs.  The  cells  and 
capillary  tubes  are  the  parts  affected  by  inflammation  in  pneumonitis. 
Abnormal  distension  of  the  cells  and  capillary  tubes,  with  or  without 


PULMONARY    OROANS.  43 

atrophy  and  consequent  destruction  of  more  or  less  of  the  walls, 
giving  rise  to  coalescence,  constitutes  the  lesion  in  emphysema  of 
the  lungs,  in  the  form  in  which  it  usually  occurs. 

It  will  be  seen  hereafter  that  some  of  the  most  important  of  the 
physical,  signs  of  diseases  within  the  chest  have  relation  to  anatomical 
points  which  the  foregoing  description  has  embraced. 

With  the  enl^gement  of  the  chest  in  inspiration  the  lungs  are 
dilated,  by  the  pressure  of  the  atmosphere  filling  the  bronchial  tubes 
and  air-cells.  The  expansion  of  the  lungs  is  attended  by  a  certain 
amount  of  movement  of  the  two  pleural  surfaces  (the  pulmonic  and 
costal)  remaining  in  contact,  upon  each  other.  This  takes  place 
especially  at  the  inferior  portion  of  the  chest.  As  a  provision  against 
any  injurious  effects  of  the  friction  incident  to  this  movement,  which 
must  involve  a  considerable  degree  of  force,  the  free  surfaces  of  the 
pleura  are  remarkably  smooth,  polished,  and  kept  moist  by  the  pre- 
sence of  a  small  quantity  of  liquid.  Hence  the  two  portions  of  the 
membrane  glide  over  each  other  with  the  two  acts  of  inspiration,  not 
only  without  injury,  but  noiselessly.  But  it  is  otherwise  in  some 
cases,  in  which  these  surfaces  are  rendered  rough  or  irregular  by 
morbid  products.  The  gliding  movements  are,  under  these  circum- 
stances, accompanied  by  friction  sounds,  which  become  the  signs  of 
disease.  These  sounds,  as  might  be  expected,  are  most  likely  to  be 
produced  where  the  movements  of  the  thorax  and  the  gliding  of  the 
pleural  surfaces  are  greatest,  viz.,  at  the  lower  portion  of  the  chest. 

The  movements  upon  each  other  of  the  pleural  surfaces  must  be 
limited  by  morbid  adhesions,  more  or  less  extensive,  of  these  surfaces, 
which  are  found  to  exist  in  the  larger  proportion  of  bodies  examined 
after  death  ;  and  in  certain  cases,  in  which  the  costal  and  pulmonic 
pleurae  are  universally  adherent  in  consequence  of  general  pleurisy, 
they  must,  of  course,  be  entirely  arrested.  The  latter  condition  it 
might  be  presumed  would  interfere  with  the  expansion  of  the  chest. 
Observations,  however,  show  that  this  is  not  the  fact.  Mr.  Hutch- 
inson has  given  an  account  of  a  case  in  which  there  was  not  a  square 
inch  of  the  pleural  surfaces,  on  one  side  of  the  chest,  that  was  not 
firmly  united ;  nevertheless  in  this  case  the  expansion  of  the  chest 
was  in  no  degree  diminished. 

The  quantity  of  air  contained  within  the  lungs  not  only  varies 
greatly  in  different  persons,  but  in  the  same  person  is  constantly 
fluctuating  within  certain  limits.  It  is  difficult  to  determine  these 
limits  with  exactitude,  but  in  its  pathological  bearings  this  is  not 
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a  matter  of  importance.  The  quantity  after  an  inspiration  is  of 
course  greater  than  that  after  an  expiration,  just  in  proportion  as 
the  amplitude  of  the  chest  is  increased  bj  the  former,  and  diminished 
bj  the  latter  of  these  acts  {vide  suprd).  Owing  to  the  control  which 
the  will  can  exert  over  the  breathing  movements,  much  will  depend 
on  the  influence  of  volition.  Mr.  John  Hutchinson,  in  a  paper  to 
which  reference  has  already  been  made  more  than  once,  has  given 
the  results  of  a  large  number  of  experiments  to  determine  the 
quantity  of  air  expelled  from  the  lungs  by  a  forcible  act  of  expiration 
succeeding  the  fullest  possible  inspiration.  This  he  considers  a  test 
of  what  he  terms  the  vital  capacity  of  the  lungs.  By  means  of  an 
instrument  called  the  spirometer j  the  quantity  of  air  which  a  person 
is  able  to  receive  into  and  expel  from  the  lungs  is  ascertained.  The 
results  of  these  experiments  it  is  evident  do  not  enable  us  to  de- 
termine the  quantity  of  air  received  and  expelled  in  habitual  respira- 
tion, in  other  words,  the  ordinary  breathing  capacity  of  the  lungs. 
Nor  do  they  assist  us  in  determining  the  absolute  quantity  of  air 
which  the  lungs  are  capable  of  containing,  since  a  residual  quantity, 
varying  in  different  individuals,  remains  after  the  most  forcible  act  of 
expiration.  Nevertheless  the  results  obtained  by  Mr.  Hutchinson 
are  interesting.  The  vital  capacity,  in  the  sense  in  which  this 
expression  is  used  by  Mr.  H.,  is  a  constant  quantity  in  each  indi- 
vidual ;  that  is,  each  person  possesses  the  ability  to  expel  a  certain 
number  of  cubic  inches  of  air  from  the  lungs,  and,  assuming  that  he 
remains  free  from  disease,  each  person,  under  circumstances  equally- 
favorable,  will  be  found  to  be  able  to  expel  at  different  trials  abont 
the  same  quantity.  From  a  very  large  number  of  observations  made 
on  persons  of  different  occupations  supposed  to  be  in  good  health, 
Mr.  H.  ascertained  that  the  quantity  of  expired  air  does  not  depend 
on  the  size  of  the  chest,  but  sustains  a  fixed  relation  to  the  height  of 
the  individual.  The  law  of  this  relation  deduced  from  an  immense 
number  of  cases  is  the  following :  "  For  every  inch  of  height  (from 
6  ft.  to  6  ft.)  eight  additional  cubic  inches  of  air  at  60^  are  given 
out  by  a  forced  expiration." 

The  reason  for  this  relation  to  height  Mr.  H.  confesses  his  inability 
to  give.  The  fact,  of  course,  involves  the  existence  of  some  circum- 
stances pertaining  to  the  conformation  or  movements  of  the  chest, 
which  enables  individuals  in  proportion  to  their  height  to  increase, 
and  diminish,  with  the  alternate  respiratory  acts,  the  amplitude  of 
the  chest.     In  other  words,  the  vital  capacity  is  another  name  for 
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the  breathing  capacity,  dependent  on  the  extent  to  which  the  chest 
may  be  expanded  with  the  act  of  inspiration,  and  contracted  with  the 
act  of  expiration.  Dr.  Hodgkin  attributes  it  to  the  ^^  increased 
length  of  the  dorsal  portion  of  the  spinal  column/'  Dr.  Sibson  offers 
as  an  additional  reason  the  greater  length  and  obliquity  of  the  ribs 
in  proportion  to  the  stature,  a  fact  which  gives  to  a  narrow-chested 
tall  man  a  greater  range  of  motion,  and  consequent  breathing  capa- 
city, than  belong  to  i^  short  man  with  a  chest  of  greater  depth. 
These  explanations  seem  probable.  A  relation  less  constant  was  also 
found  to  exist  between  the  vital  capacity  and  the  weight  of  indivi- 
duals. 

Mr.  Hutchinson  supposes  that  the  employment  of  the  spirometer 
may  be  made  serviceable  in  determining  the  existence  of  thoracic 
disease.  If  the  vital  capacity  taken  in  connection  with  the  height 
and  weight  of  an  individual  be  considerably  below  the  average,  some 
morbid  condition  compromising  the  pulmonary  organs  may  be  sus- 
pected. But  the  evidence  is  only  presumptive,  for  the  vital  capacity 
may  be  reduced  by  various  causes,  compromising  the  muscular  power 
with  which  the  respirations  are  carried  on  irrespective  of  thoracic 
disease.  This  must  be  the  case  if  even  slight  fatigue  of  the  respi- 
ratory muscles  will  affect  the  result,  and  it  is  stated  by  Mr.  H.  that 
^4f  more  than  three  observations  are  consecutively  made  at  one  time, 
the  number  of  cubic  inches  of  air  will,  from  fatigue,  generally  be 
found  to  decrease."  The  fact  is  shown  by  some  observations  made 
with  reference  to  this  point,  and  reported  by  Dr.  Wm.  Pepper  in 
a  communication  contained  in  the  American  Journal  of  Medical 
Sciences,  April,  1853. 

The  consideration  just  stated,  together  with  the  fact,  that  the 
variations  in  different  persons  within  healthy^  limits  is  very  great, 
and  also  the  fact,  that  even  when  presumptive  evidence  of  thoracic 
disease  is  afforded,  it  gives  no  information  respecting  the  nature  or 
seat  of  the  affection,  will  probably  prevent  this  from  becoming  an 
important  means  of  examination  with  reference  to  diseases  of  the 
respiratory  apparatus. 

'  To  illustrate  the  wide  interval  between  extremes  in  healthy  persons,  in  a  series  of 
cases  reported  by  Dr.  Wm.  Pepper  (Am.  Jour,  of  Med.  Scient'Af  Ap/rJt  lS53)f  *n \>nt^ 
person  6  ft.  in  height  the  vital  capacity  was  151  cubic  inches,  and  in  another  person 
5  ft  10  J  inches,  it  amounted  to  202}  cubic,  inches. 
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m.  Trachea,  Bronohi,  and  Lartnx. 

The  trachea,  bronchi,  and  larynx,  are  separate  portions  of  the 
canal,  or  tube  leading  from  the  pharynx  to  the  longs,  trasversed  by 
the  air  in  its  passage  to  and  from  the  latter  organs.  The  larynx 
in  addition  contains  the  organs  which  chiefly  compose  the  vocal  ap- 
paratus.    The  three  divisions  require  separate  consideration. 

Trachea. — This  portion  of  the  tube  extends  from  opposite  the 
fifth  cervical  to  the  third  dorsal  vertebrae.  It  pursues  a  vertical 
direction,  from  the  larynx  to  the  point  last  mentioned,  where  it  ends 
by  dividing  to  form  the  two  bronchi.  According  to  Cruveilhier,  it  is 
slightly  deflected  to  the  right  at  its  lower  extremity.  It  is  from  four 
to  five  inches  in  length,  varying  with  the  movements  of  the  head  and 
neck ;  and  its  diameter  is  from  three-fourths  of  an  inch  to  an  inch  in 
the  adult  male,  being  somewhat  smaller  in  the  female. 

The  calibre  is  generally  enlarged  at  its  lower  extremity,  where  it 
bifurcates.  It  is  composed  of  from  fifteen  to  twenty  cartilaginous 
rings,  with  membranous  interspaces.  The  rings,  however,  are  not 
complete,  forming  only  about  four-fifths  of  a  circle.  The  deficient 
portion  of  each  ring  is  situated  posteriorly,  and  the  connecting  sub* 
stance  is  membranous.  The  posterior  one-fifth  or  membranous  part 
of  the  tube  is  flattened. 

The  anatomical  constituents  of  the  trachea  in  addition  to  the  car- 
tilages are :  Ist,  a  membrane  of  white  inelastic  fibres,  containing  also 
longitudinal  yellow  clastic  fibres,  most  abundant  posteriorly,  by 
means  of  which  the  tube  resumes  its  normal  dimensions  after  having 
been  stretched  or  compressed ;  2d,  fibres  constituting  the  trachealis 
muscle,  which  enter  into  the  composition  of  the  posterior  flattened 
portion,  extending  from  one  extremity  of  the  incomplete  cartilagi- 
nous rings  to  the  other,  and  attached,  also,  to  the  membranous 
interspaces  between  the  rings.  By  the  contraction  of  these  muscular 
fibres  the  walls  of  the  trachea  may  be  rendered  tense,  and  its  calibre 
diminished;  3d,  areolar  tissue,  forming  here,  as  elsewhere,  the 
medium  of  the  union  of  the  different  structures;  4th,  mucous 
membrane,  provided  with  columnar  ciliated  epithelium  and  glandular 
follicles,  the  latter  being  most  numerous  on  the  posterior  surface, — a 
fact  which  perhaps  explains  the  greater  liability  of  the  membrane 
to  become  ulcerated  in  this  situation. 
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Snrronnding  the  trachea,  especially  the  thoracic  portion,  are  lym- 
phatic vessels  and  numerous  lymphatic  glands.  The  latter  are  liable 
to  become  enlarged  by  disease,  and  compress  the  air-tube  so  as  to 
modify  the  sounds  produced  by  the  current  of  air  to  and  fro  with  the 
two  acts  of  respiration,  and,  in  some  instances,  give  rise  to  obstruc- 
tion su£Scient  to  occasion  results  more  or  less  serious. 

The  anatomical  construction  of  the  trachea  is  such  that  it  conforms 
readily  to  the  varied  movements  of  the  head  and  neck,  preserving  in 
all  positions  a  free  channel  through  which  the  lungs  receive  the  con- 
stant supply  of  atmospheric  air  necessary  to  the  continuance  of  life. 

The  trachea  is  rarely  attacked  by  disease  independently  of  other 
parts  of  the  respiratory  apparatus.  The  mucous  membrane  in  this 
situation  is  the  seat  of  ulcerations  in  a  certain  proportion  of  cases  of 
tuberculosis  of  the  lungs,  and  in  typhoid  fever ;  it  is  involved  in 
catarrhal  and  inflammatory  affections,  which  frequently  proceed  from 
the  larynx  downward  to  the  bronchial  tubes ;  and  in  that  peculiar 
form  of  inflammation  characterizing  the  infantile  disease  called  croup, 
the  exudation  of  lymph  often  extends  below  the  larynx,  sometimes 
descending  to  more  or  less  of  the  bronchial  subdivisions. 

Bronchi. — The  portion  of  the  air-passages  situated  below  the 
trachea,  and  exterior  to  the  lungs,  consists  of  the  bronchi.  Certain 
anatomical  points  pertaining  to  the  size  and  disposition  of  these  tubes, 
possess  considerable  importance  in  their  supposed  relations  to  dif- 
ferences between  the  two  sides  of  the  chest,  in  the  respiratory  sounds 
heard  in  health  and  disease,  to  which  reference  will  be  made  here- 
after. 

The  lower  part  of  the  trachea  is  contained  within  the  chest,  passing 
behind  the  upper  bone  of  the  sternum,  until  it  reaches  the  fourth 
dorsal  vertebra,  when  it  bifurcates,  forming  the  right  and  the  left 
bronchus.  The  right  bronchus  diverges  from  the  trachea  in  a  direc- 
tion nearly  horizontal,  forming  with  the  latter  almost  a  right  angle. 
Its  diameter  is  about  half  an  inch.  It  is  about  an  inch  in  length. 
Its  form  and  anatomical  construction  is  like  that  of  the  trachea, 
being  composed  of  from  six  to  eight  incomplete  cartilaginous  rings, 
the  posterior  portion  being  membranous  and  flattened.  Before  pene- 
trating the  lung,  which  it  does  at  a  point  equidistant  between  the 
apex  and  the  base  of  the  organ,  it  divides  into  two  branches.  The 
first  or  upper  division  is  the  smaller,  and  is  connected  with  the  upper 
lobe  of  the  lung.     The  second,  or  lower  branch,  after  passing  an  inch 
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downward,  subdivides  into  two  unequal  branches,  the  small  one  going 
to  the  middle,  and  the  larger  to  the  lower  lobe. 

The  left  bronchus  is  considerably  smaller  than  the  right,  the  diame- 
ter being  about  three-eighths  of  an  inch.  Its  length  is  about  two  inches, 
being  twice  as  long  as  the  right  bronchus.  Its  direction  is  obliquely 
downward,  forming  with  the  trachea  an  obtuse  angle.  It  is  formed 
precisely  like  the  right  bronchus,  embracing  from  nine  to  twelve 
incomplete  cartilaginous  rings.  It  subdivides  to  enter  the  lung  on  a 
level  with  the  fifth  dorsal  vertebra,  about  an  inch  lower  than  the 
point  where  the  subdivisions  of  the  right  bronchus  take  place.  The 
number  of  branches  is  two,  one  for  each  lobe,  the  lower  being  some- 
what longer  than  the  upper.  In  size  or  calibre  the  two  bronchi 
united  exceed  the  trachea,  as  the  aggregate  of  the  bronchial  ramifi- 
cations within  the  lungs  is  greater,  in  this  respect,  than  that  of  the 
bronchi ;  "  so  that  the  velocity  of  the  expired  air  increases  as  it  ap- 
proaches the  exterior,"^ 

The  bronchi,  like  the  trachea,  are  surrounded  by  numerous 
lymphatic  glands,  called  the  bronchial  glands,  and  this  is  the  case 
also  with  the  bronchial  ramifications  within  the  lungs  themselves. 
Enlargement  of  these  glands  occurs  in  bronchitis,  in  typhoid  fever, 
scrofula  and  tuberculosis,  pressing  on  the  bronchial  tubes,  so  as  to 
occasion  certain  acoustic  phenomena  by  modifying  the  sonorous 
vibrations  incident  to  the  current  of  air  during  the  respiratory  acts, 
and  even  producing  obstruction,  partial  or  complete,  to  the  transmis- 
sion of  air  to  the  bronchial  subdivisions  and  air-cells. 

The  bronchi  exterior  to  the  lungs  are  rarely,  if  ever,  the  seat  of 
disease  not  affecting,  at  the  same  time,  the  air-passages,  either  above 
or  below.  Foreign  bodies  introduced  through  the  larynx,  however, 
frequently  become  lodged  in  this  situation,  giving  rise  to  more  or  less 
obstruction,  and,  if  not  expelled  by  acts  of  coughing,  or  removed  by 
surgical  means,  not  infrequently  causing  death  by  suffocation,  or  from 
the  effects  of  protracted  irritation.  The  statistical  researches  of 
Prof.  Gross,  of  the  University  of  Louisville,  show  that  foreign  bodies 
become  lodged  much  oftener  in  the  right  than  in  the  left  bronchus. 
This  may  be  attributable,  in  part,  to  its  larger  size,  but,  in  the 
opinion  of  Prof.  Gross,  it  is  mostly  due,  as  was  first  suggested  by 
Mr.  Goodall,  of  Dublin,  to  the  presence  of  a  spur,  or  ridge,  which 
Prof.  G.  cafls  die  bronchial  septum^  projecting  upward  within  the 
trachea  at  the  point  of  its  bifurcation.     This  septum  is  situated,  not 

'  Cruveilhier. 
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in  the  mesial  plane,  but  to  the  left  of  it,  and  therefore  serves  to  direct 
any  substance,  especially  if  of  considerable  size,  into  the  right 
bronchos.^ 

Larynx. — The  larynx  is  much  more  complex  in  its  anatomical 
construction  than  the  other  divisions  of  the  air-passages  which  have 
been  already  described.  This  is  owing  to  the  fact  that,  in  addition  to 
conducting  air  to  the  lungs  for  respiration,  it  contains  an  apparatus 
for  the  production  of  the  voice.  To  describe  the  several  parts  enter- 
ing into  its  composition,  and  their  respective  offices,  would  involve 
details  needless  so  far  as  concerns  the  general  object  of  this  introduc- 
tion. For  these  the  reader  is  referred  to  treatises  on  anatomy  and 
physiology.  Certain  anatomical  and  physiological  points  only  will 
be  noticed  which  are  of  special  importance  in  their  bearings  on  the 
study  of  diseases  of  the  respiratory  apparatus,  and  these  will  be  but 
briefly  adverted  to. 

The  more  important  of  the  parts  which  compose  the  larynx  are 
the  thyroid  and  cricoid  cartilages,  the  epiglottis,  and  the  arytenoid 
cartilages,  the  latter  movable,  and  provided  with  several  muscles. 
These  parts  are  united  by  several  ligaments,  and  the  internal  cavity 
is  lined  by  mucous  membrane  presenting  the  same  characters  as  that 
found  in  the  trachea  and  bronchi. 

The  thyroid  and  cricoid  cartilages,  with  their  ligaments,  form  a 
solid  unyielding  box,  affording  resistance  to  pressure  both  from  with- 
out and  within  its  cavity.  In  this  respect  it  differs  from  the  other 
portions  of  the  air-tube,  which  may  be  compressed  or  dilated  by  a 
moderate  amount  of  mechanical  force.  This  anatomical  point  is  of 
importance  with  reference  to  certain  diseases  affecting  the  larynx. 
Taken  in  connection  with  the  narrowness  of  a  portion  of  the  laryngeal 
canal,  the  resistance  to  pressure  from  within,  occasions  obstruction, 
and  even  occlusion,  as  results  of  the  deposit  of  certain  morbid  pro- 
ducts in  this  situation.  It  is  owing  to  the  circumstances  just  stated 
that  some  diseases  of  the  larynx  involve  serious  embarrassment  of 
respiration,  and  frequently  end  fatally  by  inducing  asphyxia.  In- 
stances of  this  kind  are  exudative  or  true  croup,  acute  laryngitis  with 
submucous  infiltration,  and  oedema  glottidis. 

'  A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-Paseages,  by  S.  D.  Gross,  M.D., 
etc.,  etc.,  1654.  This  work  contains  deductions  based  on  the  analysis  of  a  collection  of 
nearly  fiAy  cases,  embracing,  in  addition  to  those  coming  under  the  observation  of  the 
author  and  his  professional  friends,  all  that  were  to  be  gathered  from  medical  literature. 

4 


50  ANATOMY    AND    PHYSIOLOGY. 

Other  points  of  special  importance  in  their  pathological  relations 
are  presented  when  the  larynx  is  examined  internally.  Viewed  from 
above  downward,  the  laryngeal  canal  may  be  considered  as  divided 
into  three  portions,  viz. :  1,  the  superior  aperture ;  2,  the  glottis ; 
8,  the  inferior  space.  Of  these  three  portions,  the  first  two  are 
chiefly  important.  We  will  notice  the  points  pertaining  to  these 
portions  respectively  under  distinct  heads. 

1.  Superior  Aperture  of  the  Larynx. — This  embraces  the  triangu- 
lar space  bounded  by  the  epiglottis  in  front,  the  vocal  chords  below, 
and  laterally  by  mucous  folds  extending  from  the  summit  of  the 
arytenoid  cartilage  to  the  epiglottis,  called  the  aryteno-epigloUidean 
folds}  This  portion  of  the  larynx  possesses  pathological  relations  of 
great  importance.  It  is  in  this  situation  that  the  submucous  effusion 
takes  place,  constituting  the  affection  known  as  oedema  gloUidi». 
The  areolar  tissue  uniting  the  mucous  membrane  to  the  subjacent 
structure,  is  more  loose  and  extensible  here  than  in  other  portions 
of  the  canal.  Hence  the  liability  to  serous  and  puruloid  submucous 
effusions  in  this  situation,  forming  tumors  which,  acting  like  a  ball- 
valve,  close  the  narrow  orifice  of  the  glottis  with  the  act  of  inspira- 
tion, producing  obstruction  to  respiration  manifested  in  the  inspira- 
tory act,  and,  unless  relieved  by  appropriate  means,  often  leading  to 
fatal  suffocation.  The  situation  of  these  tumors  is  such  that  they  are 
generally  within  reach  of  the  finger,  and  their  existence  may  there- 
fore be  determined  by  the  touch,  rendering  the  diagnosis  of  oedefna 
glottidif?  positive.  This  accessibility  also  renders  relief  practicable, 
in  a  large  proportion  of  cases,  by  resorting  to  incisions,  or  scarifica- 
tions with  an  appropriate  surgical  instrument,  after  the  method  prac- 
tised with  signal  success  in  a  number  of  cases  by  Dr.  Gurdon  Buck,* 
of  New  York ;  a  method  of  treatment  entitled  to  be  ranked  among 
the  most  valuable  of  the  modem  improvements  of  medical  practice. 
It  is  an  interesting  fact  that  the  loose  attachment  of  the  mucous 
membrane  at  the  superior  aperture  of  the  larynx  which  exists  in 
adults,  does  not  obtain  in  children.  In  them,  the  membrane  is 
closely  connected  with  the  parts  beneath.  Hence,  oedema  glottidis 
is  not  a  disease  affecting  children,  but  occurs  only  after  adult  age. 

'  This  space  is  designated,  by  Prof.  Palmer,  of  the  University  of  Louisville,  the  ooal 
fona  of  the  lar3mx. 

'  Incorrectly  called  (Bdema  glottidis^  inasmuch  as  the  cBdema  is  situated  above,  not  at 
the  glottis. 

*  ^e  Transactions  of  the  American  Medical  Association,  Vols.  L  and  lY. 
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2.  Glottis. — The  portion  of  the  larynx  called  the  glottis,  is  that 
bounded  bj  the  ehordce  vocaleSj  or  vocal  chords.  The  anatomical 
conformation  at  this  part,  and  the  physiological  acts  which  here  take 
place  in  connection  with  respiration,  as  well  as  phonation,  involve 
certain  facts,  not  only  interesting,  but  important  in  their  relations  to 
the  study  of  disease.  The  vocal  chords  are  two  in  number,  on  each 
side ;  the  upper  set,  formed  by  folds  of  the  mucous  membrane,  ex- 
tending from  the  bases  of  the  arytenoid  cartilages  to  the  anterior 
inner  surface  of  the  thyroid  cartilage ;  the  lower,  containing  fibres 
of  elastic  tissue,  extend  in  the  same  manner  from  the  arytenoid 
cartilage  to  the  front  of  the  larynx.  The  upper,  or  superior  vocal 
chords,  are  also  distinguished  as  the  falscy  and  the  inferior  as  the 
true  vocal  chords.  Within  the  small  space  between  the  upper  and 
lower  vocal  chords,  on  each  side,  is  a  depression  or  cavity  called  the 
ventricle  of  the  larynx.  In  this  cavity  foreign  bodies,  accidentally 
inhaled  into  the  larynx,  sometimes  become  lodged.  By  the  vocal 
chords  the  larynx  is  greatly  narrowed  at  the  glottis.  Viewed  in  the 
dead  subject,  the  chords  diverge  from  the  point  of  their  junction  an- 
teriorly, to  their  attachment  at  the  arytenoid  cartilages,  leaving  a 
triangular  interspace,  called  the  rtma  or  chink  of  the  glottis.  This 
fissure  is  smaller  between  the  lower  than  the  superior  vocal  chords. 
In  an  adult  male  subject,  the  antero-posterior  diameter  of  the  glottis 
is  ten  or  eleven  lines ;  and  the  greatest  transverse  diameter,  «.  e.  at 
the  base  of  the  triangle,  from  three  to  four  lines,  the  measurements 
being  made  at  the  narrowest  part  of  the  glottis,  viz.,  on  a  level  with 
the  lower  vocal  chords.  In  females,  the  size  of  the  entire  larynx  is 
about  one-third  less  than  that  of  the  male.  At  the  glottis,  in  the 
female  subject,  the  antero-posterior  diameter  is  about  eight  Hues,  and 
the  transverse  diameter  from  two  to  three  lines.  Prior  to  the  age  of 
puberty,  in  the  male  especially,  the  dimensions  of  the  glottis  are  less 
than  after  the  remarkable  development  in  the  size  of  the  larynx 
which  occurs  at  that  epoph.  The  small  size  of  the  aperture  of  the 
glottis,  especially  in  children,  accounts  in  part  for  the  great  danger 
attending  the  exudation  of  coagulable  lymph  in  this  situation  which 
occurs  in  croup. 

The  foregoing  description  relates  to  the  glottis  in  the  condition  in 
which  it  is  observed  after  death.  During  life,  the  condition  as 
respects  the  size  and  form  of  the  space  between  the  chords,  is  con- 
stantly varying  in  consequence  of  movements  connected  with  the  use 
of  the  voice,  and  also  with  the  acts  of  respiration.     In  speaking  and 
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nnging  the  dirersities  in  ie  -oii«s  zf  "Jis  ▼^ice  are  BatalT  dae  to 
different  degrees  of  aepmiaiadoii  iiii£  ':.*nffli7a  of  the  c&ords,  pro- 
daced  by  the  action,  of  i2iiaoI«is  irTiachefl :.:  ie  irjteuaid  cartOaees. 
The  moTementi  inTolTeii  in  Tocalizaifijn,  ai.'ct:rEn:r  to  die  recent  re- 
aearches  of  M.  Clamie  BeruLrL-  ire  zrT^nieii  bj  inffnences  trans- 
mitted exclusirely  ihroiz^h  zha  spinal  iot:ifS8i?rT  ner»ie.  Parmlrsis  of 
the  arytenoid  mnscles*  «o  fiir  is  diey  ire  ci:ncenn»d  in  phonation.  is 
the  result  of  deatroyin^r  tifa  n*»rTe.  Ae  resrintory  mcrexnents  re- 
nuuning  unaffecteiL  This,  if  die  n*»r«Te  be  iessroyeii  in  a  rabbit,  the 
breathing  continues  iindisOTrb»*iL  ben  the  a-n-^.tl  »  mable  to  utter 
a  cry  when  httrt-*  This  physiological  -iiscoTery  is  inttfestzng;  and 
important  with  reference  to  the  seas  and  character  of  nerroas 
aphonia.  Local  affections  of  the  larynx  inTi^lTing  the  rocal  chords, 
occasion  modifications  of  the  to  ice,  which  thus  become  important 
diagnostic  symptoms.  Thus  in  simple  in£imniati<.^n«  oc  eren  larrn- 
geal  catarrh,  as  well  as  in  croup,  the  to  ice  is  hoarse  and  maw  be 
temporarily  lost ;  ulceration  of  the  ch-rrls  fr^m  tubercnloeis,  or 
syphilis,  renders  it  husky  and  stridoloos,  in<i  CTcn  the  abnormal 
dryness  incident  to  epidemic  cholera  occasi<?ns  a  marked  effect, 
amounting  sometimes  to  aphonia.  Similar  mollifications  of  the  sonnd 
attendant  on  cough,  are  also  prodnceii  by  diseases  affecting  the 
glottis,  which  thus,  in  the  same  way,  become  diagnostic  of  a  morbid 
condition  seated  at  this  diTision  of  the  air-passages. 

The  moTements  of  the  Tocal  chords  play  an  important  part  in 
respiration.  The  concurrence  of  the  glottis  in  certain  occaaional 
respiratory  acts,  especially  coughing  and  sneezing,  has  long  been 
known  to  physiologists ;  but  that  with  ordinary  respiration  an  alter- 
nate separation  and  approximation  of  the  Tocal  chords  take  place, 
accompanying  the  two  acts,  inspiration  and  expiration,  appears  to 
have  been  but  very  recently  ascertained.  The  interesting  and  im- 
portant function  referred  to,  giTing  rise  to  what  are  called  the 
"respiratory  movements  of  the  glottis,"  is  fully  established  by  expe- 
riments made  on  living  animals  by  Prof.  John  C.  Dalton,  Jr.,  of 
New  York,  the  results  of  which  he  has  reported  for  the  American 
Journal  of  Medical  Sciences,  July,  1854.  A  dog  being  completely 
etherized,  the  common  carotid  artery  on  one  side  tied,  and  a  diasee- 

I  Racherebes  exptfrimentales  sur  les  fonctioos  du  nerf  spinsl,  ou  accessoire  de  WlUis, 
psr  M.  Claude  Bernard.    Paris,  1S51. 

*  The  writer  witnessed  this  experiment  made  by  M.  Bernard,  during  the  sanuner 
of  1854. 
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tion  made  so  as  to  bring  into  view  the  glottis^  there  is  found  to  take 
place  '^  during  normal  respiration,  a  constant  and  regular  movement 
of  the  vocal  chords,  by  which  the  size  of  the  glottis  is  alternately 
enlarged  and  diminished,  synchronous  with  the  inspiratory  and  expi- 
ratory movements  of  the  chest."  These  movements  are  altogether 
automatic,  and  continue  to  go  on  even  after  a  large  opening  has  been 
made  into  the  trachea,  admitting  an  abundant  supply  of  air  by  the 
artificial  orifice.  The  size  of  the  rima  gloUidis  when  dilated  with  the 
act  of  inspiration,  may  become  nearly  double  that  which  it  has  when 
the  vocal  chords  are  in  a  state  of  rest ;  but  in  this  respect  there  is 
considerable  variation  with  different  respirations,  the  dilatation  being 
more  marked  when  the  breathing  is  hurried  or  forced,  and  on  the 
other  hand,  marked  contraction  taking  place  when  the  animal  whines 
or  cries. 

These  variations  as  respects  the  approximation  of  the  vocal  chords 
with  the  two  respiratory  acts,  and  with  different  respirations,  pro- 
bably serve  to  explain,  in  part,  the  differences  between  the  sounds  of 
inspiration  and  expiration  emanating  from  within  the  trachea  and 
bronchi,  and  the  variations  in  the  characters  of  sound  which  each  act 
may  present  with  different  respirations,  to  which  reference  will  be 
hereafter  made  under  the  head  of  Auscultation. 

Abnormal  movements  of  the  glottis  may  become  important  morbid 
events.  Spasm  of  the  muscles  approximating  the  chords  occurs  as 
an  element  of  inflammation  of  the  larynx,  both  in  croup  and  simple 
laryngitis.  It  occurs  also  as  an  independent  affection  in  the  laryngis'- 
mtis  8tridulic8  of  children,  and  occasionally  in  adults,  interfering  with 
inspiration,  and  occasioning  distress  in  proportion  to  the  degree  of 
obstruction  from  the  narrowing  of  the  orifice  of  the  glottis,  and,  pos- 
sibly, proving  fatal. 

The  respiratory  movements  of  the  glottis  are  under  the  control  of 
the  recurrent  or  inferior  laryngeal  nerves.  When  these  nerves  are 
divided,  the  glottis  remains  immovable,  neither  dilating  nor  con- 
tracting. Under  these  circumstances  the  column  of  air  entering  the 
larynx  with  inspiration  forces  the  chords  together  and  obstructs  the 
orifice,  causing  death,  which  takes  place  more  quickly  if  the  animal 
be  young. 

8.  Inferior  Space. — This  embraces  the  short  space  below  the  vocal 
chords  included  within  the  larynx.  In  size,  form,  etc.,  it  resembles 
the  trachea  into  which  it  merges,  and  therefore  does  not  claim  a  sepa- 
rate description. 
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TOPOGRAFHICiL  L  rVL^jOys  OF  TEE  CSEST. 

Foe  conTenience  of  r*fer«:c«e,  esp^xsBj  as  rc^garl*  ihc  resolxs  of 
physical  exploration,  the  extenrr  of  :Le  ti-rrsi  EsdiriitJ  iew  separate 
spaces,  technicaOj  called  T*gUn4.  Ties*  -iiTiE-r^is.  althoogli  vhoDj 
arbitrary  and  conrei-noLaL  are  ei^renely  c::iTts;eLt,  and  lie  stadcnt 
before  entering  on  the  smdy  of  diseases  a5«iing  the  respiratory  ap- 
paratus, should  make  Limself  familii^.  cot  o:2!y  with  their  number, 
names,  and  boundaries,  but  nith  their  anatomical  relations  respec- 
tively to  the  intra-thoraclc  organs.  To  these  preliiiiinary  points  this 
section  will  be  devoted. 

In  determining  these  topographical  sections,  the  sole  end  being 
convenience,  simplicity,  of  course,  is  to  be  consulted  as  mncli  aa 
possible.  The  number  of  regions  should  not  be  needlessly  multiplied. 
The  boundary  lines,  to  be  recollected  and  readily  ascertained,  shoold 
be  not  entirely  artificial,  but  based,  so  far  as  practicable,  on  natural 
anatomical  divisions.  And  there  is  an  obvious  advantage  in  desig- 
nating them  by  terms  derived  from  names  already  assigned  to  the 
parts  which  they  embrace. 

The  first  division  is  into  three  surfaces,  viz.,  an  anterior,  a  poste- 
rior, and  two  lateral  surfaces.  The  anterior  and  posterior  surfaces, 
in  fuct,  may  bo  said  to  be  double,  each  lateral  half  of  the  chest  being 
considered  separately. 

In  many  instances  it  suffices  to  divide  these  surfaces  into  a  few 
fractional  parts,  after  the  plan  proposed  by  M.  Louis,  and  followed 
by  other  writers.  According  to  this  plan,  the  anterior  and  posterior 
Hurfaces  are  divided  into  three  parts,  and  designated  the  upper, 
middle,  and  lower  thirds,  of  the  right  or  left  chest ;  and  the  lateral 
surfaces  into  two  equal  parte.  This  is  exceedingly  simple,  and  will 
oft^jn  answer  for  reference  better  than  more  minute  divisions.  It  is 
important,  therefore,  to  bear  in  mind  the  limits  of  these  fractional 
HftctionH.     They  arc  as  follows  : 

Antkkior  8i;kface. — The  upper  third  extends  from  the  superior 
extr«mity  of  the  chest  to  the  lower  margin  of  the  second  rib.  The 
rniihUtt  third  embraces  the  space  between  the  latter  boundary  and 


TOPOGBAPHICAL    DIVISIONS    OF    THB    CHEST.  55 

the  interspace  between  the  foortli  and  fifth  ribs.  The  lower  third  is 
the  portion  of  the  chest  below  the  line  just  mentioned. 

Posterior  Surface. — The  upper  third  comprises  the  portion 
above  the  spinous  ridge  of  the  scapula  and  a  line  in  the  same  direc- 
tion continued  to  the  spinal  column.  The  middle  third  is  the  space 
between  the  lower  boundary  of  the  upper  third  and  a  transverse  line 
intersecting  the  inferior  angle  of  the  scapula.  The  lower  third  is  the 
remainder  of  the  chest  below  the  middle  third. 

Lateral  Surface. — This  is  divided  into  two  equal  portions, 
called  the  upper,  and  the  lower  lateral  half  of  the  right,  or  the  left 
side  of  the  chest. 

Not  infrequently  it  is  desirable  to  refer  to  localities  more  circum- 
scribed than  the  foregoing  divisions.  Hence  it  becomes  necessary  to 
subdivide  more  minutely,  into  what  are  more  properly  termed  regions^ 
than  the  fractional  sections  already  mentioned.  The  regional  subdi- 
visions which  are  generally  adopted  are  the  following : 

Anterior  Region,  a.  Post-claviculary  or  supra-clavicular. — The 
space  above  the  clavicle,  situated  over  the  projecting  portion  of  the 
apex  of  the  lung.  6.  Clavicular. — The  space  occupied  by  the  cla- 
vicle, e.  Infra-clavicular. — Situated  between  the  clavicle  and  the 
lower  margin  of  the  third  rib.  d.  Mammary. — Bounded  above  by 
the  third,  and  below  by  the  sixth  rib.  e.  Infra-mammary. — The 
portion  of  chest  below  the  inferior  boundary  of  the  mammary  region. 

These  regions  are,  of  course,  double,  i.  e.  existing  on  both  sides  of 
the  chest.  In  addition  to  these,  the  portion  of  the  chest  anteriorly 
occupied  by  the  sternum  is  divided  into  a,  the  upper^  and  6,  the 
lower  sternal  region.  The  two  regions  just  named  are  separated  by 
a  line  connecting  the  lower  margins  of  the  third  ribs.  The  space 
above  the  sternal  notch,  the  trachea  lying  beneath,  is  called  the 
supra-Btemal  region. 

Posterior  Region,  a.  Scapular. — The  space  occupied  by  the 
scapula.  This  space  is  subdivided  into  the  upper  and  lower  scapular 
regions.  The  former  embraces  the  portion  above,  and  the  latter  that 
below  the  spinous  ridge  of  the  scapula.  I.  Infra-scapular. — The 
space  between  a  line  intersecting  the  lower  angle  of  the  scapula,  and 
the  inferior  extremity  of  the  chest,  e.  Inter-scapular. — The  space 
between  the  posterior  margin  of  the  scapula,  and  the  spinal  column. 

These  regions  are  double. 

Lateral  Region,  a.  Axillary. — Extending  from  the  highest 
point  in  the  axilla  to  a  transverse  line  continuous  with  the  lower 
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singing  the  diversities  in  the  tones  of  the  voice  are  mainly  due  to 
different  degrees  of  approximation  and  tension  of  the  chords,  pro- 
duced by  the  action  of  muscles  attached  to  the  arytenoid  cartilages. 
The  movements  involved  in  vocalization,  according  to  the  recent  re- 
searches of  M.  Claude  Bernard/  are  governed  by  influences  trans- 
mitted exclusively  through  the  spinal  accessory  nerve.  Paralysis  of 
the  arytenoid  muscles,  so  far  as  they  are  concerned  in  phonation,  is 
the  result  of  destroying  this  nerve,  the  respiratory  movements  re- 
maining unaffected.  Thus,  if  the  nerve  be  destroyed  in  a  rabbit,  the 
breathing  continues  undisturbed,  but  the  animal  is  unable  to  utter 
a  cry  when  hurt.'  This  physiological  discovery  is  interesting,  and 
important  with  reference  to  the  seat  and  character  of  nervous 
aphonia.  Local  affections  of  the  larynx  involving  the  vocal  chords, 
occasion  modifications  of  the  voice,  which  thus  become  important 
diagnostic  symptoms.  Thus  in  simple  inflammation,  or  even  laryn- 
geal catarrh,  as  well  as  in  croup,  the  voice  is  hoarse  and  may  be 
temporarily  lost;  ulceration  of  the  chords  from  tuberculosis,  or 
syphilis,  renders  it  husky  and  stridulous,  and  even  the  abnormal 
dryness  incident  to  epidemic  cholera  occasions  a  marked  eflTect, 
amounting  sometimes  to  aphonia.  Similar  modifications  of  the  sound 
attendant  on  cough,  are  also  produced  by  diseases  affecting  the 
glottis,  which  thus,  in  the  same  way,  become  diagnostic  of  a  morbid 
condition  seated  at  this  division  of  the  air-passages. 

The  movements  of  the  vocal  chords  play  an  important  part  in 
respiration.  The  concurrence  of  the  glottis  in  certain  occasional 
respiratory  acts,  especially  coughing  and  sneezing,  has  long  been 
known  to  physiologists ;  but  that  with  ordinary  respiration  an  alter- 
nate separation  and  approximation  of  the  vocal  chords  take  place, 
accompanying  the  two  acts,  inspiration  and  expiration,  appears  to 
have  been  but  very  recently  ascertained.  The  interesting  and  im- 
portant function  referred  to,  giving  rise  to  what  are  called  the 
"respiratory  movements  of  the  glottis,"  is  fully  established  by  expe- 
riments made  on  living  animals  by  Prof.  John  C.  Dalton,  Jr.,  of 
New  York,  the  results  of  which  he  has  reported  for  the  American 
Journal  of  Medical  Sciences,  July,  1854.  A  dog  being  completely 
etherized,  the  common  carotid  artery  on  one  side  tied,  and  a  dissec- 

'  Recherches  expdrimentales  sur  les  fonctions  du  nerf  spinal,  ou  acoessoire  da  WiUis, 
par  M.  Claude  Bernard.    Paris,  1851. 

*  The  writer  witnessed  this  experiment,  made  by  M.  Bernard,  during  the  summer 
of  1854. 
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tion  made  bo  as  to  bring  into  view  the  glottis,  there  is  found  to  take 
place  '^  daring  normal  respiration,  a  constant  and  regular  movement 
of  the  vocal  chords,  by  which  the  size  of  the  glottis  is  alternately 
enlarged  and  diminished,  synchronous  with  the  inspiratory  and  expi- 
ratory movements  of  the  chest."  These  movements  are  altogether 
automatic,  and  continue  to  go  on  even  after  a  large  opening  has  been 
made  into  the  trachea,  admitting  an  abundant  supply  of  air  by  the 
artificial  orifice.  The  size  of  the  rima  glottidis  when  dilated  with  the 
act  of  inspiration,  may  become  nearly  double  that  which  it  has  when 
the  vocal  chords  are  in  a  state  of  rest ;  but  in  this  respect  there  is 
considerable  variation  with  different  respirations,  the  dilatation  being 
more  marked  when  the  breathing  is  hurried  or  forced,  and  on  the 
other  hand,  marked  contraction  taking  place  when  the  animal  whines 
or  cries. 

These  variations  as  respects  the  approximation  of  the  vocal  chords 
with  the  two  respiratory  acts,  and  with  different  respirations,  pro- 
bably serve  to  explain,  in  part,  the  differences  between  the  sounds  of 
inspiration  and  expiration  emanating  from  within  the  trachea  and 
bronchi,  and  the  variations  in  the  characters  of  sound  which  each  act 
may  present  with  different  respirations,  to  which  reference  will  be 
hereafter  made  under  the  head  of  Auscultation. 

Abnormal  movements  of  the  glottis  may  become  important  morbid 
events.  Spasm  of  the  muscles  approximating  the  chords  occurs  as 
an  element  of  inflammation  of  the  larynx,  both  in  croup  and  simple 
laryngitis.  It  occurs  also  as  an  independent  affection  in  the  laryngu- 
mtis  stridulus  of  children,  and  occasionally  in  adults,  interfering  with 
inspiration,  and  occasioning  distress  in  proportion  to  the  degree  of 
obstruction  from  the  narrowing  of  the  orifice  of  the  glottis,  and,  pos- 
sibly, proving  fatal. 

The  respiratory  movements  of  the  glottis  are  under  the  control  of 
the  recurrent  or  inferior  laryngeal  nerves.  When  these  nerves  are 
divided,  the  glottis  remains  immovable,  neither  dilating  nor  con- 
tracting. Under  these  circumstances  the  column  of  air  entering  the 
larynx  with  inspiration  forces  the  chords  together  and  obstructs  the 
orifice,  causing  death,  which  takes  place  more  quickly  if  the  animal 
be  young. 

3.  Inferior  Space. — This  embraces  the  short  space  below  the  vocal 
chords  included  within  the  larynx.  In  size,  form,  etc.,  it  resembles 
the  trachea  into  which  it  merges,  and  therefore  does  not  claim  a  sepa^ 
rate  description. 
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SECTION    EL 

TOPOGRAPHICAL  DIVISIONS  OF  THE  CHEST. 

Fou  convenience  of  reference,  especiallv  as  regards  the  results  of 
phyaical  exploration,  the  exterior  of  the  chest  is  divided  into  separate 
spaces,  technically  called  regions.  These  ilivisions,  although  wholly 
arbitrary  and  conventional,  are  extremely  ct)nvenient,  and  the  student 
before  entering  on  the  study  of  diseases  affecting  the  respiratory  ap- 
paratus, should  make  himself  familiar,  not  only  with  their  number, 
names,  and  boundaries,  but  with  their  anatomical  relations  respeo* 
tively  to  the  intra-thoracic  organs.  To  these  preliminary  points  this 
section  will  be  devoted. 

In  determining  these  topographical  sections,  the  sole  end  being 
convenience,  simplicity,  of  course,  is  to  be  consulted  as  much  as 
possible.  The  number  of  regions  should  not  be  needlessly  multiplied. 
The  boundary  lines,  to  be  recollected  and  readily  ascertained,  should 
be  not  entirely  artificial,  but  base<l,  so  far  as  practicable,  on  natural 
anatomical  divisions.  And  there  is  an  obvious  advantage  in  desig- 
nating them  by  terms  derived  from  names  already  assigned  to  the 
parts  which  they  embrace. 

The  first  division  is  into  three  surfaces,  viz.,  an  anterior,  a  poste- 
rior, and  two  lateral  surfaces.  The  anterior  and  posterior  surfaces, 
in  fact,  may  be  said  to  be  double,  each  lateral  half  of  the  chest  being 
considered  separately. 

In  many  instances  it  suffices  to  divide  these  surfaces  into  a  few 
fractional  parts,  after  the  plan  proposed  by  M.  Louis,  and  folloired 
by  other  writers.  According  to  this  plan,  the  anterior  and  posterior 
^nrfaces  are  divided  into  three  parts,  and  designated  the  upper, 
middle,  and  lower  thirds,  of  the  right  or  left  chest ;  and  the  lateral 
^nrfaceg  mtf>  two  equal  parts.  This  is  exceedingly  simple,  and  will 
fnftf^  answer  for  reference  better  than  more  minute  divisions.  It  is 
JTnportant,  therefore,  to  bear  in  mind  the  limits  of  these  fractional 
^ftriUonn.     They  are  as  follows  : 

Ai^TBTRTOJi  St'rface. — ^The  upper  third  extends  from  the  superior 
t-xtrf^itj  of  the  chest  to  the  lower  margin  of  the  second  rib.  The 
muldh.  third  embraces  the  space  between  the  latter  boundary  and 
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the  interspace  between  the  fourth  and  fifth  ribs.  The  lower  third  is 
the  portion  of  the  chest  below  the  line  just  mentioned. 

Posterior  Surface. — The  upper  third  comprises  the  portion 
above  the  spinous  ridge  of  the  scapula  and  a  line  in  the  same  direc- 
tion continued  to  the  spinal  column.  The  middle  third  is  the  space 
between  the  lower  boundary  of  the  upper  third  and  a  transverse  line 
intersecting  the  inferior  angle  of  the  scapula.  The  lower  third  is  the 
remainder  of  the  chest  below  the  middle  third. 

Lateral  Surface. — This  is  divided  into  two  equal  portions, 
called  the  upper,  and  the  lower  lateral  half  of  the  right,  or  the  left 
side  of  the  chest. 

Not  infrequently  it  is  desirable  to  refer  to  localities  more  circum- 
scribed than  the  foregoing  divisions.  Hence  it  becomes  necessary  to 
subdivide  more  minutely,  into  what  are  more  properly  termed  regionSj 
than  the  fractional  sections  already  mentioned.  The  regional  subdi- 
visions which  are  generally  adopted  are  the  following : 

Anterior  Region,  a.  Poat-claviculary  or  supra-clavicular. — The 
space  above  the  clavicle,  situated  over  the  projecting  portion  of  the 
apex  of  the  lung.  6.  Clavicular. — The  space  occupied  by  the  cla- 
vicle, e.  Infra-clavicular. — Situated  between  the  clavicle  and  the 
lower  margin  of  the  third  rib.  d.  Mammary. — Bounded  above  by 
the  third,  and  below  by  the  sixth  rib.  e.  Infra-mammary. — The 
portion  of  chest  below  the  inferior  boundary  of  the  mammary  region. 

These  regions  are,  of  course,  double,  i.  e.  existing  on  both  sides  of 
the  chest.  In  addition  to  these,  the  portion  of  the  chest  anteriorly 
occupied  by  the  sternum  is  divided  into  a,  the  upper^  and  6,  the 
lower  sternal  region.  The  two  regions  just  named  are  separated  by 
a  line  connecting  the  lower  margins  of  the  third  ribs.  The  space 
above  the  sternal  notch,  the  trachea  lying  beneath,  is  called  the 
supra-sternal  region. 

Posterior  Region,  a.  Scapular. — The  space  occupied  by  the 
scapula.  This  space  is  subdivided  into  the  upper  and  lower  scapular 
regions.  The  former  embraces  the  portion  above,  and  the  latter  that 
below  the  spinous  ridge  of  the  scapula.  6.  Infra-scapular. — The 
space  between  a  line  intersecting  the  lower  angle  of  the  scapula,  and 
the  inferior  extremity  of  the  chest,  c.  Inter-scapular. — The  space 
between  the  posterior  margin  of  the  scapula,  and  the  spinal  column. 

These  regions  are  double. 

Lateral  Region,  a.  Axillary. — ^Extending  from  the  highest 
point  in  the  axilla  to  a  transverse  line  continuous  with  the  lower 
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boundary  of  the  mammary  region.     6.  Infra-axillary, — ^Extending 
from  the  axillary  region  to  the  lower  limit  of  the  chest.* 

The  relations  of  these  regions,  severally,  to  the  organs  contained 
within  the  chest,  are  important  to  be  premised.  Supposing  the  divi- 
sions to  be  not  confined  to  the  surface,  but  extended  to  the  centre  of 
the  chest,  what  anatomical  parts  would  each  section  contain  ?  In 
answering  this  question,  so  far  as  is  practically  important,  we  will 
notice  the  difierent  regions,  seriatim,  in  the  following  order:  Ist, 
those  situated  anteriorly  2d,  those  situated  posteriorly ;  and  3d,  those 
situated  laterally. 


I.  Antebior  Region. 

1.  Supra  or  Post-clavicular. — Beneath  this  region  lies  but  a 
small  portion  of  lung,  viz.,  that  part  of  the  apex  which  projects  above 
the  chest,  rising  a  little  higher  on  the  right,  than  on  the  left  side. 
The  space,  however,  is  of  considerable  importance  in  the  diagnosis  of 
certain  'diseases.  The  physical  signs  of  tubercle  are  sometimes  early 
manifested  in  this  situation,  the  tuberculous  deposit  generally  taking 
place  first  at  the  apex  of  the  lung.  Normally,  the  surface  in  this 
region  is  more  or  less  depressed,  forming  a  concavity.  An  abnormal 
increase  of  this  depression  will  be  found  to  constitute  one  of  the 
signs  of  advanced  tuberculosis ;  and,  on  the  other  hand,  the  space  is 
abnormally  raised,  and  perhaps  becomes  bulging,  in  another  afiection, 
viz.,  emphysema. 

2.  Clavicular. — The  clavicle  extends  over  the  apex  of  the  lung, 
and  the  remark  just  made  respecting  the  importance  of  the  post- 
clavicular  region  as  a  site  for  the  evidences  afibrded,  especially  by 
percussion,  of  incipient  tuberculous  disease  is  here  equally  applicable. 

3.  Infra-clavicular. — This  is  also  an  important  region  with 
reference  to  the  physical  signs  of  tubercle.  The  signs  of  all  the 
stages  of  that  disease  are  usually  to  be  sought  for  in  this  region.  A 
section  carried  to  the  centre  of  the  chest,  embracing  the  limits  of  the 
region,  would  contain  an  important  portion  of  the  upper  lobe  of  the 
lung.  The  bronchi,  after  the  bifurcation  of  the  trachea,  situated 
exterior  to  the  pulmonary  substance,  are  also  contained  in  this  sec- 

1  In  designating  the  limits  of  the  different  regions,  the  author  has  followed  Walsha. 
The  diviaionB  and  boundaries,  however,  are  essentially  those  found  in  other  and  prior 
works. 
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tion.  The  bifurcation  takes  place  on  a  level  with  the  second  rib. 
From  this  point  the  bronchi  on  the  two  sides  diverge,  pursuing  direc- 
tions somewhat  dififerent,  as  already  described,  the  right  being 
situated  beneath,  and  the  left  a  little  below  the  costal  cartilage  of 
the  second  rib.  The  presence  of  the  bronchi  gives  rise  to  certain 
modifications  of  the  sound  produced  by  respiration,  in  health,  as  well 
as  disease,  which  are  to  be  studied  in  this  region ;  and  owing  to 
anatomical  dififerences  in  the  bronchi  of  the  two  sides,  which  have 
been  noticed  in  Section  First,  it  will  be  see^^  hereafter  that  a  natural 
disparity  exists  as  respects  these  modifica.>.^s  of  respiratory  sound. 
Normally  the  infra-clavicular  region  is  in  most  persons  slightly 
convex,  different  persons  differing  considerably  in  this  particular. 
This  convexity  abnormally  increased  becomes  a  sign  of  emphysema, 
and  an  abnormal  depression  or  flattening  in  this  situation  frequently 
attends  tuberculosis  of  the  lungs. 

4.  Mammart. — Some  important  points  pertaining  to  the  anatomy 
of  the  intra-thoracic  organs,  have  relation  to  the  space  occupied  by 
this  region.  As  respects  the  organs  lying  beneath,  the  two  sides 
differ.  A  considerable  portion  of  the  heart  is  situated  in  the  left 
side  within  its  limits,  viz.,  the  left  ventricle,  and  auricle,  and  a  por- 
tion of  the  right  ventricle.  The  site  of  the  heart  is  often  distin- 
guished as  a  separate  region,  called  the  cardiac,  or  prsecordia.  Over 
a  triangular  space  extending  from  the  sternum  iiito  the  left  mammary 
region,  the  heart  is  in  contact  with  the  walls  of  the  chest.  This 
triangle  lies  between  the  fourth  and  sixth  ribs.  The  limits  of  the 
heart  beyond  this  space  are  to  be  taken  into  account  in  physical 
exploration.  They  extend  vertically  from  the  upper  to  the  lower 
boundary  of  the  left  mammary  region,  t.  e.  from  the  third  to  the 
sixth  ribs,  and  transversely  in  the  line  of  the  fourth  rib  nearly  to  the 
nipple.  The  presence  of  the  heart,  as  will  be  seen  hereafter,  occa- 
sions important  modifications  of  the  phenomena  determined  by 
percussion  and  auscultation,  and  disturbs  that  equality  between  the 
right  and  left  mammary  regions,  as  respects  the  physical  signs  inci- 
dent to  health,  which  generally  characterizes  corresponding  localities 
on  the  two  sides.  The  disparity  just  referred  to  is  of  practical 
importance  in  its  bearing  on  physical  diagnosis.  Appreciating  its 
degree  and  extent  prevents  attributing  to  changes  produced  by 
disease,  phenomena  which  are  entirely  normal ;  and,  on  the  other 
hand,  a  morbid  condition  may  occasion  a  notable  diminution  in  the 
normal  disparity.    The  latter  obtains  in  cases  of  emphysema,  in 
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5.  Infra-mammary. — This  region,  like  the  preceding,  has  rela- 
tions, on  the  two  sides,  to  different  organs.  On  the  right  side, 
extending  upward,  nearly  or  quite  to  the  superior  boundary,  is  the 
liver,  covered  with  the  diaphragm.  The  phenomena  determined  by 
physical  exploration  in  health,  are  quite  different  from  those  in  other 
regions  including  pulmonary  substance.  These  phenomena  are  some- 
times attributed  to  disease  by  those  who  overlook  the  fact  that,  owing 
to  the  presence  of  the  liver,  they  are  normal  in  this  situation.  On 
the  left  side,  this  region  embraces  portions  of  the  stomach,  spleen, 
and  left  lobe  of  the  liver,  but  the  relative  proportion  of  the  different 
parts  lying  within  the  limits  of  the  region  varies  considerably  in  dif- 
ferent individuals,  and  still  more  at  different  times  in  the  same  person. 
This  is  owing  to  the  fact  that  the  size  of  the  three  organs  mentioned 
is  far  from  uniform  in  health,  and  this  is  true  more  especially  of  the 
stomach.  Greater  or  less  distension  of  the  stomach  with  gas,  oc- 
casions marked  diversities  in  the  phenomena  determined  by  physical 
exploration  of  the  left  infra-mammary  region.  Enlargement  and 
atrophy  of  the  liver  and  spleen,  also  occasion  modifications  of  these 
phenomena. 

In  this  region,  the  intercostal  depressions,  if  visible  anywhere,  are 
usually  more  or  less  marked.  The  signs  of  disease  which  pertain  to 
these  depressions  are,  therefore,  to  be  sought  for  in  this  portion  of 
the  chest.  The  evidences  of  the  presence  of  liquid  effusion  within 
the  pleural  sac,  are  presented  especially  in  the  infra-mammary 
region. 

6.  Supra-sternal. — No  portion  of  the  substance  of  the  lungs  lies 
beneath  the  small  space  occupied  by  this  region,  but  the  whole  of 
the  space  is  filled  by  the  trachea.  In  this  space,  examination  is 
made  in  studying  the  phenomena  of  respiration  developed  within  the 
trachea. 

7.  Upper  Sternal. — Beneath  the  upper  portion  of  the  sternum, 
at  the  centre  of  a  line  connecting  the  second  ribs,  the  bifurcation  of 
the  trachea  takes  place.  Below  this  point,  the  lungs  on  the  two 
sides  are  nearly  in  contact  at  the  mesial  line,  covering  the  primary 
bronchial  divisions. 

8.  Lower  Sternal. — This  part  of  the  sternum  covers  a  portion 
of  the  heart,  viz.,  a  large  share  of  the  right,  and  a  little  of  the  left 
ventricle.  The  liver  encroaches  somewhat  on  this  region,  and  also 
the  stomach  when  distended.  Situated  above  the  heart,  a  small 
portion  of  the  left  lung  is  contained  within  its  limits,  and  to  the 
right  of  the  mesial  line  a  larger  portion  of  the  lung  on  that  side. 
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n.    POSTBRIOR  RbGION. 

1.  Scapular. — The  scapula  is  situated  over  the  superior  and  pos- 
terior portion  of  the  upper  pulmonary  lobe,  covering  also  a  portion 
of  the  upper  part  of  the  lower  lobe,  no  other  important  parts  lying 
beneath  it.  This  region  is  subdivided  into  the  upper  and  lower  sca- 
pular ;  the  former  situated  above,  and  the  latter  below  the  spinous 
ridge. 

At  the  upper  part  of  the  lower  scapular  region,  terminates  the 
fissure  separating  the  upper  and  lower  lobes  of  the  lungs.  From  tbis 
point  of  termination,  the  interlobar  fissure  pursues  an  oblique  direction 
downward,  passing  through  the  lower  axillary  and  mammary  regions 
to  the  fifth  interspace  on  the  right  side,  and  to  the  space  between  the 
fourth  and  fifth  ribs  on  the  left  side.  A  diagonal  line  drawn  be- 
tween the  two  points  just  mentioned,  will  mark  the  situation  of  the 
division  between  the  lobes,  a  matter  of  interest  and  importance  in  the 
diagnosis  of  lobar  pneumonitis,  or  inflammation  of  the  substance  of 
the  lungs  extending  over  a  lobe. 

2.  Infra-scapular. — ^Pulmonary  substance  occupies  the  space 
within  the  chest  corresponding  to  this  region,  on  the  right  side  above 
a  transverse  line  drawn  from  the  eleventh  rib.  The  liver  rises  to 
this  line.  On  the  left  side  the  lower  part  of  the  region  contains 
a  portion  of  the  spleen. 

The  lower  lobe  on  the  left,  and  the  lower  and  middle  lobes  on  the 
right  side,  fill  the  whole  of  this  region  above  the  diaphragm,  and  also 
a  portion  of  the  scapular  region.  In  cases  of  inflammation  affecting 
(as  is  usual)  the  lower  lobe  in  the  adult  (lobar  pneumonitis)  the 
physical  evidences  of  disease  are  here  presented,  and  are  to  be 
sought  for  posteriorly,  not  in  front,  a  small  portion  only  of  the  lower 
lobe,  as  already  stated,  extending  to  the  anterior  part  of  the  chest. 

3.  Inter-scapular  Region. — In  addition  to  the  substance  of  the 
lungs  on  both  sides,  the  trachea  descends  into  this  region,  and  bifur- 
cates. The  point  of  bifurcation,  as  already  stated,  is  at  the  fourth 
dorsal  vertebra.  From  this  point  the  two  primary  bronchi  diverge, 
running  across  the  region  obliquely  downward  and  outward,  the 
direction  on  the  two  sides  being  somewhat  diflerent,  as  described  in 
Section  I.  It  is  in  this  region  behind,  and  in  the  infra-clayicular 
region  near  the  sternum,  in  front,  that  examinations  are  made  for  the 
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respiratory  sounds  developed  within  the  primary  bronchi,  a  matter 
of  interest  and  importance,  as  will  be  seen  hereafter. 

The  topographical  divisions  of  the  chest  have  been  described  in 
this  section,  and  the  relations  of  the  several  regions  to  the  organs 
lying  beneath,  stated  briefly,  but  comprehensively  enough  to  prepare 
the  student  to  enter  on  the  study  of  physical  exploration.  The 
details  that  have  been  presented  are  in  themselves  dry  and  uninte- 
resting ;  nevertheless,  they  should  not  only  be  read  and  compre- 
hended, but  dwelt  upon  until  they  become  perfectly  familiar,  as  a 
preparatory  step  to  the  subjects  which  are  to  follow.  In  order 
to  obtain  a  clearer  Knowledge  of  the  regions,  and  that  the  mind  may 
become  so  familiarized  with  them  as  to  refer  to  them,  and  their 
important  anatomical  relations,  with  readiness,  it  will  be  found  to 
be  a  useful  exercise  to  practise  mapping  them  out  either  on  the 
patient  or  on  the  dead.  By  marking  with  India-ink  or  black  paint 
the  boundary  lines  of  the  different  divisions,  their  situations,  etc.,  will 
very  soon  become  firmly  impressed  on  the  memory,  and  much  more 
satisfactorily  and  usefully  illustrated,  than  by  means  of  pictures  or 
diagrams. 

III.  Latebal  Region. 

1.  Axillary. — A  section  corresponding  to  the  boundaries  of  this 
region  would  contain  a  portion  of  the  upper  lobe  of  the  lungs,  with 
large  bronchial  tubes. 

2.  Infra- AXILLARY. — A  section  here  would  embrace,  in  addition 
to  lung  substance  on  both  sides,  a  portion  of  the  spleen  and  stomach 
on  the  left  side,  and  on  the  right  side  the  upper  part  of  the  liver. 
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CHAPTER   I. 

DEFIXITIONS— DIFFERENT  METHODS  OF  EXPLORATION- 
GENERAL   REMARKS. 

Physical  exploration  of  the  chest  is  the  examination  of  this  region 
by  means  of  certain  methods  involving  principles  of  physical  science, 
with  a  view  to  determine  the  existence  or  non-existence,  the  nature 
and  the  situation,  of  intra- thoracic  disease.  Limiting  attention  to 
the  respiratory  organs,  various  changes  in  their  physical  conditions 
are  incident  to  the  dififerent  diseases  to  which  they  are  liable. 
Among  these  changes,  the  study  of  which  belongs  to  morbid  ana- 
tomy, are  increased  and  diminished  density  of  the  pulmonary  organs ; 
loss  of  substance,  leaving  cavities;  dilatation  or  contraction  of  the 
air-tubes ;  reduction  in  volume  and  displacement  from  the  presence 
of  liquid  in  the  serous-sacs,  etc.  Owing  to  the  conformation  of  the 
chest,  the  elasticity  of  its  walls,  and  the  movements  which  they  un- 
dergo, in  connection  with  the  peculiarities  in  structure  of  the  con- 
tained organs,  air  being  constantly  present,  and  in  motion  to  and  fro 
with  the  acts  of  respiration,  the  changes  just  referred  to  give  rise  to 
certain  phenomena  appreciable  by  the  senses,  and  these  phenomena 
are  distinguished  as  the  physical  signs  of  disease.  The  discrimina- 
tion of  diseases,  so  far  as  these  signs  are  concerned,  constitutes  phy- 
sical diagnosis. 

The  following  are  the  different  methods  of  physical  exploration : 
1.  Striking  the  chest  with  the  finger,  or  an  artificial  instrument,  in 
order  to  determine  any  deviations  from  the  sounds  which  are  elicited 
by  this  process  in  a  condition  of  health.     This  method  is  called  per- 

eussion. 
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2.  Listening,  with  the  ear  applied  directly  to  the  chest,  or  through 
a  conducting  instrument,  to  discover  morbid  sounds  produced  by  the 
movements  of  the  air  in  respiration,  or  by  the  acts  of  speaking  and 
coughing.     This  method  is  called  auscultation. 

3.  Examining  the  chest  with  the  eye,  to  see  if  there  are  any  changes 
in  form  or  symmetry,  and  if  the  visible  motions  are  natural.  This 
method  is  called  inspection, 

4.  Applying  the  hand  to  the  chest,  to  ascertain  whether  any  ab- 
normal sensations  are  appreciable  by  touch,  due  to  the  movements  of 
respiration,  and  more  especially  the  act  of  speaking.  This  method  is 
called  palpation. 

5.  Measuring  the  chest,  or  parts  of  the  chest,  by  means  of  a  tape, 
or  graduated  measure,  to  obtain  accurate  information  of  alterations 
in  size  and  mobility.     This  method  is  called  mensuration. 

6.  Shaking  the  body,  to  develope  sounds  produced  when  liquid  and 
air  are  contained  in  a  cavity,  which  occurs,  occasionally,  as  the  result 
of  disease.     This  method  is  called  succussion. 

The  phenomena  resulting  from  the  six  methods  of  examination  just 
enumerated,  are  called  physical  signs,  in  distinction  from  the  ordi- 
nary symptoms  of  disease,  and  the  latter  are  sometimes  styled  rational, 
vitalj  or  physiological  symptoms.  Each  of  these  epithets,  as  con- 
trasted with  the  term  physical,  has  a  certain  significance.  But  the 
two  last  are  more  appropriate  than  the  first,  which  implies  an  error, 
to  be  noticed  presently.  The  words  signs  and  symptoms,  are  often 
used  without  any  adjective,  the  first  to  denote  the  physical  and  the 
second  the  vital  or  physiological  phenomena  of  disease.  It  is  conve- 
nient thus  to  employ  these  simple  terms,  and  there  can  be  no  objection 
to  attaching  to  each  the  distinctive  sense  just  mentioned,  in  conformity 
with  conventional  usage. 

The  branch  of  physical  science  especially  involved  in  the  practice 
of  physical  exploration,  is  that  which  treats  of  the  phenomena  and 
laws  of  sound,  viz.,  acoustics.  An  adequate  knowledge  of  physical 
signs,  however,  requires  only  an  acquaintance  with  acoustic  principles 
sufficiently  obvious,  and  with  which  almost  every  one  b  familiar. 
Although,  therefore,  it  may  be  true  that  the  study  of  acoustics  will 
be  likely  to  qualify  one  to  understand  more  fully  and  to  investigate 
with  greater  success  the  signs  based  on  the  facts  of  that  science,  this 
is  not  necessary  in  order  to  comprehend  and  apply,  sufficiently  for  all 
practical  purposes,  the  rules  of  physical  diagnosis. 

It  is  a  common  impression  with  those  ignorant  of  the  subject,  that 
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the  signs  generally  represent  uniform  and  definite  morbid  conditions  ; 
in  other  words,  that  each  sign  possesses  its  own  special  significance ; 
and,  therefore,  for  the  practice  of  physical  exploration,  that  it  is  simply 
necessary  to  be  able  to  recognize  and  appreciate  certain  abnormal 
sounds.  According  to  this  view,  physical  exploration  is  merely  a 
mechanical  art.  This  is  implied  when  symptomSy  as  distinguished 
from  signSj  are  called  rational.  The  inference  is,  that  to  determine 
the  value  of  signs,  processes  of  reasoning  are  not  required :  that  they 
express  in  themselves  their  full  import,  and  that  the  ability  to  discri- 
minate different  diseases  thereby  depends  mainly  on  manual  tact  and 
the  cultivation  of  the  senses.  The  student  should,  as  soon  as  possi- 
ble, dispossess  the  mind  of  this  error.  Few  signs,  individually,  are 
pathognomonic.  Their  diagnostic  signification  depends  on  their  com- 
bination with  other  signs,  and  on  their  connection  with  symptoms. 
Hence,  something  more  than  delicacy  of  hearing  and  skilful  mani- 
pulation is  requisite.  Thought  and  the  exercise  of  judgment  are 
needed,  not  less  than  in  determining  the  nature  and  seat  of  diseases 
by  their  vital  phenomena.  In  short,  physical  exploration  developes 
a  series  of  facts  which  are  to  be  made  the  subjects  of  ratiocination  in 
their  applications  to  diagnosis,  as  much  as  facts  obtained  by  other 
methods. 

To  be  convinced  of  the  great  benefit  which  practical  medicine  has 
derived  from  the  introduction  of  physical  methods  of  exploration,  it 
is  only  necessary  to  contrast  the  facility  of  discriminating  the  most 
common  pulmonary  affections  at  the  present  time,  with  the  difficulty 
which  confessedly  existed  prior  to  the  employment  of  these  methods. 
if  the  reader  will  turn  to  the  works  of  CuUen,  or  the  more  recent 
writings  of  Good,  he  will  find  that  these  authors  acknowledge  the  in- 
ability of  the  practitioner  often  to  distinguish,  by  means  of  symptoms, 
pneumonitis,  pleuritis,  and  bronchitis  from  each  other,  so  that  for 
practical  purposes  it  was  deemed  sufficient  to  consider  these  three 
affections  as  one  disease.  At  the  present  time,  with  the  aid  of  signs, 
it  is  very  rarely  the  case  that  the  discrimination  cannot  be  made 
easily.  And  that  this  improvement  is  mainly  due  to  physical 
exploration,  is  shown  by  the  fact,  that  to  distinguish  these  affec- 
tions by  means  of  symptoms  alone,  is  still  nearly  as  difficult  as 
heretofore.  But  to  realize  the  importance  of  the  subject  it  is  not 
necessary  to  institute  a  comparison  of  the  present  with  the  past.  It 
is  sufficient  to  refer  to  the  mistakes  in  diagnosis  daily  made  by  prac- 
titioners who  rely  exclusively  on  symptoms,  which  might  be  easily 
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avoided  by  resorting  to  physical  signs.  It  may  not  be  amiss  to  cite 
some  illustrations  from  instances  that  have  fallen  under  my  own 
observation.  Examples  of  confounding  the  three  affections  just 
named  are  sufficiently  common.  Of  these  affections,  pneumonitis  and 
pleuritis  are  not  unfrequently  latent,  so  far  as  distinctive  vital  phe- 
nomena are  concerned,  and  consequently  are  overlooked.  Chronic 
pleurisy  is  habitually  mistaken  for  other  affections  by  those  irho  do 
not  employ  physical  exploration.  Of  a  considerable  number  of  cases, 
the  histories  of  which  I  have  collected,  in  a  large  proportion  the 
nature  and  seat  of  the  disease  had  not  been  ascertained.^  Yet  nothing 
is  more  simple  than  to  determine  the  existence  of  this  affection  by  an 
exploration  of  the  chest.  Acute  pleuritis  and  pneumonitis  are  some- 
times completely  masked  by  the  symptoms  of  other  associated  affec- 
tions, and  thus  escape  detection.  This  is  observed  in  fevers,  and 
"when  head  symptoms  become  developed,  especially  in  children.  Under 
these  circumstances,  the  practitioner  who  avails  himself  of  physical 
signs  is  alone  able  to  arrive  at  a  positive  conclusion  as  to  their  exist- 
ence. Emphysema  is  an  affection  which  cannot  be  recognized  by 
symptoms  alone,  and  hence,  they  who  neglect  signs  have  no  practical 
knowledge  of  it.  Acute  tuberculosis  I  have  known  repeatedly  to  be 
called  typhoid  fever ;  on  the  other  hand,  I  could  adduce  numerous 
examples  of  different  affections  erroneously  considered  to  be  phthisis, 
and  a  still  greater  number  of  instances  in  which  patients  with  this 
affection  were  incorrectly  supposed  to  be  affected  with  some  other 
disease  than  tuberculosis.  Wore  we  to  dwell  upon  these,  and  other 
mistakes  which  might  be  added,  it  would  be  easy  to  show  that  they 
are  unfortunate,  not  merely  in  a  scientific  point  of  view,  but  with 
reference  to  practical  consequences  involving  the  welfare,  and  it  may 
be  the  lives  of  patients. 

The  physical  exploration  of  the  chest  has  certain  striking  advantages 
which  may  be  briefly  noticed.  The  phenomena  thus  developed  are 
entirely  objective.  They  have  no  connection  with  the  mind  of  the 
patient.  They  are  therefore  free  from  the  difficulties  and  liabilities 
to  error  arising  from  ignorance,  deception,  self  delusion,  disposition 
to  exaggeration,  or  desire  of  concealment,  which  belong  to  subjective 
symptoms.  They  are  available  in  children  too  young  to  give  infor- 
mation respecting  their  diseases ;  in  cases  of  mental  derangement,  and 
in  the  condition  of  coma.  The  evidence  which  they  afford  of  morbid 
conditions  is  more  positive  than  that  furnished  by  symptoms.     Fre- 

'  Vide.  Clinical  Report  on  Chronic  Pleurisy,  by  the  author. 
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quently  in  attempting  to  arrive  at  a  diagnosis  by  means  of  the  latter, 
we  can  only  reach  an  approximation  to  certainty.  In  forming  con- 
clusions we  are  obliged  to  balance  probabilities.  This  uncertainty, 
of  course,  influences  the  management  of  disease.  But  the  informa- 
tion obtained  by  the  aid  of  signs  is  often  so  complete  and  precise,  as 
to  leave  nothing  more  to  be  desired.  The  proof  of  the  existence  of 
certain  aflfections  is  exact  and  demonstrative,  leaving  no  room  for 
hesitation.  Physical  signs  are  more  readily  and  quickly  available 
than  symptoms.  Diagnosis  is  thus  more  prompt,  as  well  as  more 
positive.  Hence  diseases  are  recognized  at  an  earlier  period,  a  point 
often  of  very  great  consequence  as  regards  successful  treatment. 
Their  value  is  frequently  as  conspicuous  negatively  as  positively ; 
that  is,  deductions  from  their  absence  are  as  important  and  decisive 
as  from  their  presence.  Finally,  in  view  of  the  considerations  just 
presented,  this  branch  of  practical  medicine  affords  to  the  practitioner 
a  sense  of  gratification  greater  than  that  which  he  derives  from  clini- 
cal investigations  by  means  of  symptoms. 

By  thus  directing  attention  to  some  of  the  points  of  contrast  be- 
tween symptoms  and  signs,  it  is  not  to  be  concluded  that  these  two 
classes  of  phenomena  hold  conflicting  relations  in  the  practice  of 
medicine.  Neither  is  to  be  employed  in  diagnosis  to  the  exclu- 
sion of  the  other.  They  are  not  to  be  disconnected  save  for  abstract 
consideration.  They  are  always  to  be  brought  to  bear  conjointly  in 
clinical  investigations;  combined,  they  lead  to  conclusions  which 
neither  may  be  competent  to  establish  alone.  They  mutually  serve 
to  correct  or  confirm  deductions  drawn  from  either  separately. 
It  is  never  to  be  lost  sight  of  in  the  study  or  practice  of  physical 
exploration,  that  to  devote  too  exclusive  attention  to  signs,  is  as 
much  a  fault  as  to  ignore  their  value,  and  rely  entirely  on  symptoms. 

Notwithstanding  these  advantages,  and  the  importance  of  physical 
exploration  in  the  diagnosis  of  diseases  affecting  the  respiratory  appa- 
ratus, it  is  employed  by  only  a  small  proportion  of  medical  practi- 
tioners. Some  even  now  profess  to  attach  but  little  value  to  signs ; 
a  much  larger  number  practically  repudiate  them.  This  fact,  how- 
ever, may  be  stated,  viz.,  no  one  who  has  devoted  sufficient  attention 
to  the  subject  to  apply  successfully  the  well-established  rules  of  phy- 
sical diagnosis  at  the  bedside,  has  ever  denied  having  received  great 
assistance  therefrom,  or  advocated  a  neglect  of  them.  They  who  de- 
preciate and  forego  the  benefits  of  physical  methods  of  examination, 
have  had  little  or  no  experience  of  their  practical  application.     If 
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the  foregoing  assertion  be  true,  the  explanation  of  the  fact  that  this 
branch  of  practical  medicine  is  properly  estimated  and  cultiyated  by 
so  few,  is  to  be  sought  for  in  causes  discouraging  the  pursuit,  or  in 
difficulties  attending  it  ^hich  arc  not  easily  surmounted.  Such  causes 
and  apparent  difficulties  exist.  It  is  a  common  impression  that  it  is 
useless  to  attempt  to  accomplish  anything  satisfactory  in  physical 
exploration  unless  the  sense  of  hearing  be  singularly  apt  to  distin- 
guish nice  shades  of  difference  in  sounds ;  and  in  addition  to  thiS| 
extraordinary  application  and  opportunities  are  supposed  to  be  indis- 
pensable. The  pursuit  is  generally  regarded  as  extremely  compli- 
cated, requiring  an  experienced  teacher  and  a  large  hospital^  to  be 
prosecuted  with  success.  These  ideas  do  great  injustice  to  the  sub- 
ject. So  far  as  the  more  important  diagnostic  principles  are  con- 
cerned, both  in  their  apprehension  and  application,  they  are  exceed- 
ingly simple.  The  points  which  are  abstruse  or  intricate,  as  a  general 
remark,  are  those  which  are  of  the  least  practical  consequence.  Oral 
instruction  by  an  expert,  with  explanations  and  illustrations  at  the 
bedside,  are  undoubtedly  of  very  great  use,  as  well  as  the  selection  of 
cases  which  a  large  hospital  affords.  But  I  venture  to  assert  with 
positiveness,  that  these  advantages,  although  desirable,  are  not  essen- 
tial ;  and  that  an  intelligent  student  or  practitioner,  solely  with  the 
aid  of  books,  and  with  opportunities  for  observation  which  may  be 
enjoyed  in  every  \dllage,  may,  by  means  of  a  very  moderate  amount 
of  exertion,  acquire  a  practical  knowledge  of  physical  signs  sufficient 
for  ordinary  purposes  of  diagnosis.' 

A  tithe  of  the  time  so  often  occupied  by  medical  students  in  becom- 
ing very  indifferent  performers  on  some  musical  instrument,  would 
more  than  answer  to  make  them  adepts  in  the  practice  of  physical 
exploration.  Acuteness  of  the  sense  of  hearing,  and  an  ear  for  music, 
are  doubtless  useful  qualifications ;  but  the  sounds  to  be  recognized 
and  distinguished  from  each  other,  are  generally  easily  discriminated, 
and  I  have  known  tolerably  good  auscultators  who  were  not  only 
unable  to  appreciate  musical  notes,  but  w^ho  labored  under  some 
degree  of  deafness. 

In  treating  of  physical  signs,  they  are  to  be  considered  under  two 

*  I  would  not  bo  understood,  by  these  remarks,  to  undervalue  tlie  importance  of  a 
master's  instruction ;  but  for  the  encouragement  of  those  wlio  may  not  be  able  to  avail 
themselves  of  this  advantage,  in  connection  with  haspital  opportunities,  I  desire  to  ezpr«M 
the  conviction  that,  without  them,  a  proflciency  sufTicient  for  discrimination,  in  a  laxga 
proportion  of  the  ca»es  occurring  in  medical  practice,  is  attainable. 


GEHBRAL     RBMARKS.  71 

aspects.  The  first  and  more  important  is  the  significance  and  valae 
which  belong  to  them  separately  and  in  combination.  What  are  the 
abnormal  conditions  which  they  represent?  This  question  covers 
all  that  pertains  to  the  practice  of  physical  diagnosis.  In  a  practical 
treatise,  therefore,  the  facts  embraced  in  this  view  of  the  subject 
are  of  paramount  importance.  How  are  these  facts  ascertained  7  in 
other  words,  in  what  manner  is  our  knowledge  of  signs,  as  the  re- 
presentatives of  morbid  changes,  obtained?  Physical  phenomena 
become  signs  of  disease  whenever  it  is  established  that  there  exists 
a  constancy  of  association  of  these  phenomena  with  the  physical 
alterations  which  disease  induces.  Being  uniformly  found  together, 
a  connection  between  the  two  is  logically  proved,  so  that  the  for- 
mer may  be  regarded  as  the  indices  of  the  latter.  This  is  the 
basis  of  the  science  of  physical  exploration.  And  this  constancy  of 
association  is  determined  by  clinical  observations  together  with  the 
information  derived  from  post-mortem  examinations.  Certain  sen- 
sible phenomena  observed  during  life  are  found  uniformly  present 
in  cases  in  which  dissection  reveals  certain  morbid  changes.  Hence, 
whenever  particular  phenomena  are  recognized,  we  are  authorized  to 
infer  the  existence  of  corresponding  morbid  conditions ;  the  phenomena 
in  this  way  become  signs,  and,  conversely,  whenever  certain  morbid 
conditions  are  ascertained  to  exist  prior  to  death,  we  look  for  the 
physical  phenomena,  or  signs,  which  previous  observations  have  shown 
to  coexist  with  them.  In  short,  the  evidence  of  the  value  and  signifi- 
cance of  signs  rests  on  experience.  This  is  a  fact  not  to  be  lost  sight  of 
in  the  study  of  physical  diagnosis,  and  especially  in  the  endeavor  to 
contribute  additions  to  our  knowledge  of  the  subject.  Much  as  has 
been  already  accomplished,  there  is  ample  scope  for  further  researchea 
in  this  direction.  Many  questions  of  practical  interest  and  imipor-. 
tance  are  open  for  investigation  by  means  of  the  analysis  of  ?ecordedt 
observation  in  the  living  and  dead  subject.  The  application  of  the 
numerical  method  to  the  study  of  physical  signs,  so  for  ^'om.  having 
been  completed,  has  hardly  been  as  yet  commenced.  Much  is  to  be 
expected  from  this  source  which  will  give  greater  precision  to  our 
knowledge,  as  well  as  enlarge  its  boundarie&t  Another  point  pertain-, 
ing  to  the  cultivation  of  this  pursuit,  the  importance  of  which  doesc 
not  appear  to  have  been  sufficiently  appreciated,  may  be  here  noticecl* 
I  refer  to  careful  and  systematic  explorations  of  the  healthy  chest. 
The  results  of  such  examinations  constitute,  of  course,  the  point 
of  departure  for  determining  the  phenomena  of  disease.    In  this  way 
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only  are  to  be  ascertained  variations  from  the  phenomena  usually 
obseired,  -which  are  liable  to  take  place  irrespective  of  disease,  t.  e. 
within  the  limits  of  health.  In  subsequent  chapters  will  be  adduced 
results  obtained  bj  an  analysis  of  a  scries  of  explorations  made  in 
subjects  presumed  to  be  entirely  healthy,  the  phenomena  being 
recorded  at  the  moment  of  observation.  These  researches  might  be 
extended  with  advantage.  Our  knowledge  of  healthy  physical  signs 
is  not  yet  complete,  and  in  proportion  as  it  is  defective  are  we  liable 
to  error  in  judging  of  the  signs  of  disease. 

A  second  aspect  under  which  physical  signs  are  to  be  considered 
is  the  mechanism  of  their  production.  This  is  the  theoretical  part  of 
the  subject,  and  is  to  be  pursued  with  great  circumspection.  The 
endeavor  to  account  for  the  results  of  physical  exploration  opens  a 
wide  range  for  speculation.  A  priori  conclusions  as  to  the  phenomena 
which  ought  to  accompany  certain  physical  changes,  are  not  admissible 
except  as  temporary  hypotheses  to  be  tested  by  the  results  of  clinical 
and  post-mortem  observations.  Experiments  made  on  the  dead  subject, 
and  merely  artificial  contrivances,  in  order  to  imitate  the  sounds  which 
characterize  certain  signs,  or  to  prove  the  correctness  of  certain  hypo- 
thetical explanations,  are  to  be  received  with  a  certain  amount  of  dis- 
trust, for  it  is  almost  impossible  to  ascertain  and  reproduce  all  the  phy* 
sical  elements  which  arc  combined  in  the  living  body.  There  is  reason 
to  believe  that  this  attempt  has  given  rise  to  false  views,  to  which  re- 
ference will  be  made  hereafter.  Desirable  as  it  undoubtedly  is  to 
understand  as  fully  as  possible  the  rationale  of  physical  signs,  their 
importance  and  availability  in  diagnosis  by  no  means  depend  on  the 
attainment  of  this  end.  Several  of  the  signs  will  afford  illustrations 
of  the  truth  of  this  remark  ;  its  correctness,  indeed,  is  implied  in  the 
fact  already  stated,  viz.,  that  our  positive  knowledge  of  the  sFgnificance 
and  value  of  signs  is  based  on  experience. 

In  entering  on  the  study  of  physical  exploration  the  first  object 
should  be  to  become  acquainted  with  the  ascertained  facts  and 
general  principles  pertaining  to  the  subject.  It  is  sometimes  advised 
that  the  student  should  at  once  commence  clinical  observations  with* 
out  any  previous  acquaintance  with  the  signs  which  characteriie 
disease.  This  is  to  place  him  in  the  position  of  the  original  explorers, 
without,  it  may  be  presumed  in  most  instances,  their  genius  and 
industry !  Progress  in  this  way  must  be  slow,  and  unsatisfactory, 
compared  with  that  which  may  be  made  by  availing  oneself  at  the 
outset  of  the  labors  of  others.     Certain  practical  points  have  been 
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established.  These  are  to  be  understood  by  resorting  to  oral  instruc- 
tion or  books,  and  as  fast  as  practicable  they  are  to  be  verified  by 
actual  observation.  The  latter  is  rendered  less  difficult  by  the 
fact,  as  will  be  seen  hereafter,  that  a  large  share  of  the  signs  of 
disease  are  exemplified  in  the  living  healthy  subject.  The  signs 
developed  by  the  different  methods  of  exploration  are  to  be  studied 
smgly  and  combined.  Isolated  from  the  others,  the  knowledge  per- 
taining to  each  has  relation  to  its  sensible  characters,  the  manner  in 
which  it  is  developed,  its  significance  and  diagnostic  value,  and  the 
probable  explanation  of  the  mode  of  its  production.  It  is,  however, 
as  already  intimated,  very  rarely  the  case  that  the  diagnosis  rests  on  a 
single  sign.  Various  signs  are  generally  associated,  and  it  is  by 
their  combination  that  we  are  enabled  to  arrive  at  positive  conclu- 
sions as  to  the  nature,  seat,  or  stage  of  diseases.  Were  it  necessary 
to  rely  exclusively  on  the  special  significance  of  individual  signs,  the 
application  of  the  results  of  physical  exploration  to  diagnosis  would 
be  much  more  limited  than  it  is.  By  uniting  the  information  derived 
from  the  different  methods  of  examination,  its  scope  is  greatly  en- 
larged. Moreover,  in  determining  the  existence  of  individual  signs, 
our  observations  are  rendered  positive,  or  otherwise,  by  reference  to 
their  combinations.  The  mutual  relations,  therefore,  of  the  different 
signs  constitute  a  highly  important  branch  of  the  subject.  Separately, 
the  signs  may  be  compared  to  the  words  which  compose  a  language  ; 
the  laws  of  their  combinations  are  analogous  to  syntax.  A  know- 
ledge of  both  is  necessary  in  order  to  interpret  correctly  the  physical 
expression  of  disease. 

For  the  successful  practice  of  physical  exploration  the  facts  and 
principles  pertaining  thereto  must  not  only  be  understood,  but  they 
must  be  at  command,  so  as  to  be  readily  available.  The  practitioner 
must  be  qualified  to  appreciate  characteristic  sounds,  and  determine 
the  value  of  their  combinations,  without  waiting  to  refer  to  authori- 
ties, or  even  for  deliberate  meditation.  The  signs  must  be  made 
as  familiar  as  household  words.  This  is  to  be  attained  by  practice, 
and  preserved  by  constant  exercise.  Every  one  accustomed  to  prac- 
tise physical  exploration,  must  have  noticed  that  after  an  inter- 
mission in  its  employment  for  some  time,  the  usual  facility  and  quick- 
ness in  arriving  at  satisfactory  results  is  temporarily  somewhat  im- 
paired. For  this  reason,  were  there  none  other,  the  habit  of  daily 
examining  the  chest,  to  a  greater  or  less  extent,  in  all  cases,  is  to  be 
recommended. 
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In  treating  of  the  principles  and  practice  of  physical  ezplor&tion 
in  the  following  pages,  the  aim  will  be  to  present  facts  and  conside- 
rations which  have  direct  practical  bearings  on  diagnosis.  Inquiries 
purely  theoretical  or  relating  remotely  to  the  discrimination  of  dis- 
eases, and  discussions  of  mooted  points,  will  receive  but  little  atten* 
tion.  Such  inquiries  and  discussions,  for  the  most  part,  have  refe- 
rence to  the  mechanism  by  which  the  phenomena  detected  by  the 
different  methods  of  exploration  are  produced.  To  this  department  of 
the  subject  I  shall  devote,  relatively,  but  a  small  space,  in  part  from  a 
conviction  that  the  advantage  of  the  reader  will  thereby  be  consulted, 
and  it  is  but  candor  to  add,  also,  because  my  own  studies  have  been 
chiefly  confined  to  clinical  observations. 


CHAPTER  11. 

PERCUSSION. 

Exploration  by  percussion  consists  in  striking  the  chest  so  as  to 
induce  sonorous  vibrations.  In  consequence  of  the  elasticity  of  the 
thoracic  walls,  and  the  presence  of  air  in  the  pulmonary  cells,  a  certain 
degree  and  kind  of  sonorousness  is  produced  when  strokes  are  made  in 
a  manner  to  elicit  sound ;  and  various  changes  in  these  physical  con- 
ditions incident  to  disease,  occasion  corresponding  deviations  from  the 
type  of  sonorousness  pertaining  to  a  healthy  state.  Percussion  may 
be  practised  in  different  modes.  As  first  introduced  by  Auenbrugger, 
in  1761,  the  blows  were  applied  directly  to  the  chest,  without  any 
intervening  medium.  This  is  called  immediate  percussion.  For 
obvious  reasons  this  mode  is  objectionable,  and  is  now  nearly  obsolete. 
Shortly  after  the  more  recent  discoveries  by  Laennec,  which  served 
at  once  vastly  to  enhance  the  importance  of  the  method  of  explora- 
tion under  present  consideration,  mediate  percussion,  as  it  is  termed, 
was  employed  by  M.  Piorry,  of  Paris,  and  has  since  been  generally 
adopted.  In  mediate  percussion  the  blows  are  made  on  an  intervening 
solid  medium,  applied  to  the  chest,  and  styled  d^plezimeter.  The  plexi- 
meter  used  by  Piorry  is  a  thin  oval  disk  of  polished  ivory,  about 
two  inches  in  length,  and  an  inch  in  its  greatest  width,  with  an  up- 
right border  at  both  extremities  projecting  about  half  an  inch.  These 
projections  serve  as  handles  by  which  the  instrument  is  adjusted,  and 
held  in  contact  with  the  thoracic  walls.  On  one  side  a  scale  for 
measurement  is  sometimes  marked  in  black  lines,  which  is  often  useful 
in  determining  accurately  spaces  and  distances  on  the  chest.  Piorry's 
pleximeter  is  generally  employed  in  the  Parisian  hospitals,  and  to  a 
considerable  extent  in  other  countries  than  France.  Other  substances 
have  been  recommended.  A  square  block  of  caoutchouc  forms  a  con- 
venient pleximeter,  and  is  preferred  by  M.  Louis  and  some  others. 
A  circular  piece  of  sole  leather,  \\  inches  in  diameter,  fixed  in  a  steel 
stirrup,  so  as  to  be  movable  on  a  point  connecting  the  extremities  of  the 
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sent,  however,  the  general  rule  is  the  same,  viz.,  lees  sonoroiianeas, 
and  a  higher  pitch  on  the  right  side. 

5.  Interscapular  Region. — In  this  region  a  certain  amonnt  of 
sonorousness  exists,  notwithstanding  the  mass  of  muscular  substanoe. 
Without  having  preserved  recorded  observations,  I  should  say,  in 
general,  the  degree  of  sonorousness  is  greater  than  in  the  scapular 
region  below  the  spinous  ridge,  although  Walshe  states  that,  in 
this  respect,  it  holds  an  intermediate  place  between  the  infra  and 
supra  spinous  spaces.  The  vesicular  quality  of  sound  is  feeble.  The 
degree  of  sonorousness  is  less,  and  the  pitch  higher  on  the  right  side 
in  some  persons,  but  I  have  not  taken  pains  to  obtain  data  bearing 
on  the  ratio  of  instances  in  which  disparity  in  these  points  is  to  be 
observed. 

6.  Mammary  Region. — The  mammary  region  offers  marked  differ- 
ences on  the  two  sides,  owing  to  the  presence  of  the  upper  convex 
extremity  of  the  liver,  covered  with  lung  substance,  in  the  right,  and  the 
situation  of  the  heart  in  the  left  side  of  the  chest.  From  the  fourth  rib, 
on  the  right  side,  diminished  resonance  is  appreciable,  which  increases 
as  percussion  is  made  downward  to  the  point  where  the  pulmonary 
sound  ceases.  Thb  point  marks  what  may  be  called  the  line  of 
hepatic  flatnesSy  t.  e.  the  lower  border  of  the  lung.  This  point,  whidi 
is  somewhat  variable  in  different  persons,  usually  falls  a  little  below 
the  lower  boundary  of  the  mammary  region,  or  the  sixth  rib.  Next 
to  the  sternum,  on  this  side,  between  the  third  and  fifth  ribs,  the 
presence  of  a  portion  of  the  right  auricle  and  ventricle,  occasions 
diminished  sonorousness  over  a  space  extending  about  a  finger  breadth 
from  the  right  margin  of  the  sternum. 

On  the  left  side,  diminished  resonance  exists  in  the  prsecordial 
space,  and  over  a  portion  of  this  space,  in  which  the  heart  is  in  contact 
with  the  thoracic  walls,  there  is  almost  complete  absence  of  sonorous- 
ness. Percussing  in  a  vertical  direction  from  above  downward,  midway 
between  an  imaginary  line  passing  through  the  nipple,  and  another  line 
coincident  with  the  left  margin  of  the  sternum^  diminished  resonance 
exists  at  the  upper  border  of  the  mammary  region,  viz.,  the  third  rib. 
At  the  fourth  rib,  on  a  horizontal  line  passing  through  the  nipple,  reso- 
nance nearly  ceases,  in  consequence  of  a  portion  of  the  heart  in  this 
situation  being  uncovered  by  lung.  From  the  fourth  to  the  sixth 
ribs,  the  absence  of  resonance  continues,  and  extends  more  and  more 
to  the  left  of  the  sternum,  the  inner  border  of  the  left  lung  receding, 
so  as  to  leave  the  heart  in  contact  with  the  wall  of  the  chest  over  atri- 
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an  India-rubber  rim  surrounding  the  ear-piece  is  employed  as  a  per- 
cussor.  This  originated  with  Dr.  Marsh.  Professor  Bigelow,  of 
Boston,  recommends  a  ball  of  "worsted,  covered  with  velvet,  to  which 
a  handle  is  attached.  Most  practitioners,  however,  are  satisfied  with 
one  or  more  of  the  fingers  of  the  right  hand,  bent  in  a  half  circle ; 
which  certainly,  in  most  instances,  answers  all  practical  purposes. 

The  mode  of  performing  percussion  is  a  point  of  practical  impor- 
tance. It  is  not  at  once  an  easy  matter  to  strike  so  as  to  produce  in 
the  most  satisfactory  manner  sonorous  vibrations.  Certain  rules  are 
to  be  observed,  and  success  depends  on  a  tact  to  be  perfected  by 
practice.  The  fingers  are  to  be  flexed  so  that  their  ends  shall  fall 
perpendicularly  on  the  pleximeter.  The  strokes  are  not  to  be  made 
with  the  pulpy  portion  of  their  extremities.  The  blows  should  be 
given  with  a  certain  quickness,  the  fingers  brought  into  contact  with 
the  pleximeter  and  withdrawn  as  it  were  instantaneously,  by  a  move- 
ment limited  almost  entirely  to  the  wrist  joint.  When  a  light  per- 
cussion is  desired,  the  index  or  middle  finger  alone  maybe  employed, 
but  when  greater  force  is  requisite,  two  or  three  fingers  should  be 
used  conjointly.  In  the  latter  case,  it  is  generally  recommended  to  bring 
the  three  fingers  together  as  compactly  as  possible,  and  support  them 
with  the  thumb.  I  find  it  better  to  arrange  the  fingers  on  a  line  and 
percuss  without  bringing  forward  the  thumb  into  apposition.  With 
the  thumb  free,  the  movements  at  the  wrist  are  unrestrained,  and  the 
fingers  do  not  need  any  additional  support.  The  type  of  perfect 
percussion  is  witnessed  in  musical  performances,  on  a  series  of  bells 
representing  the  difierent  notes  of  the  gamut.  It  is  also  seen  in  the 
manner  in  which  the  little  hammers  strike,  and  rebound  from  the 
strings  of  a  piano-forte  when  the  keys  are  touched.  The  object  in 
these  examples  is  precisely  the  same  as  in  percussing  the  chest,  viz., 
to  elicit  sounds  as  distinct  and  pure  as  possible,  and  they  may 
therefore  be  taken  as  models  for  imitation.  It  is  generally  easy  to 
know  at  a  glance,  by  the  mode  in  which  percussion  is  made,  whether 
it  is  resorted  to  in  order  to  develope  physical  signs  with  the  import  of 
which  the  practitioner  is  practically  familiar,  or  whether  it  be  em- 
ployed merely  for  form's  sake,  or  to  affect  an  acquaintance  with  the 
subject.  Rules  of  manipulation  pertaining  to  the  practice  of  per- 
cussion, in  addition  to  the  foregoing,  will  be  given  presently. 

A  mode  of  practising  percussion,  involving,  for  certain  purposes, 
an  important  improvement,  was  proposed  some  time  since,  by  Dr. 
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G.  P.  Cammann,^  and  Prof.  A.  Clark,  of  New  York.  The  pecoli*- 
rity  of  this  mode  consists  in  combining  with  percussion,  another  of 
the  methods  of  exploration,  viz.,  auscultation.  Percussion  is  made 
with  a  pleximeter,  while  the  ear  is  applied  to  a  cylinder  of  wood,  a 
stethoscope,  placed  in  contact  with  the  chest.  This  may  be  distin- 
guished as  auBcultatory  percusBion.  Its  advantages  connst  in  the 
better  transmission  of  the  sonorous  vibrations  than  when  commnni- 
cated  through  the  intervention  of  the  atmosphere,  and  in  the  greater 
distinctness  with  which  differences  in  the  pitch  and  quality  of  aonnds 
are  appreciated.  It  is  particularly  useful  in  determining  the  boun- 
daries of  the  solid  organs,  other  than  the  lungs,  which  encroach  on 
the  thoracic  space,  viz.,  the  heart,  liver,  and  spleen.  Auscultatory 
percussion,  however,  is  rarely  resorted  to,  because,  for  ordinary  pur* 
poses,  the  other  and  simpler  modes  suffice.  In  some  instances, 
for  example,  when  it  is  desirable  to  ascertain  with  exactitude  the 
space  occupied  by  the  heart,  it  may  be  employed  with  advantage. 

In  treating  of  the  results  of  percussion  we  are  to  consider,  fir^i^ 
the  phenomena  pertaining  to  health ;  and,  second^  those  which  are 
to  be  regarded  as  the  physical  signs  of  disease. 


Percussion  in  Health. 

Percussion  made  on  certain  parts  of  the  chest  of  a  person  in  health, 
for  instance  at  the  summit,  in  front,  developes  a  resonance  which  is 
peculiar.  The  quality  of  sound  is  highly  characteristic,  and  cannot 
be  well  described,  or  illustrated  by  comparison.  This  quality,  or 
timbre^  is  due  in  a  great  measure  to  the  fact  that  the  air  within  the 
chest  is  contained  in  an  immense  number  of  minute  spaces — ^the  air- 
vesicles.  The  sonorousness  denotes  the  presence  of  air,  and  the  con- 
trast,  in  this  respect,  is  readily  shown  by  percussing  first  the  chest, 
and  next  a  portion  of  the  body  composed  of  a  solid  mass  of  bone  and 
muscle,  for  example  the  thigh.  The  peculiar  quality  of  sound  is  ap* 
preciated  by  percussing  the  chest,  and  afterward  the  abdomen,  pro- 
vided the  stomach  or  intestines  are  somewhat  flatulent.  In  the  latter 
instance  the  sonorousness  arises  from  the  presence  of  gas  in  a  free 
space  of  considerable  size.  This  species  of  resonance,  in  distinction 
from  that  due  to  the  presence  of  air  in  the  lungs,  is  called  fyii»- 
panitic  resonance.     The  same  hollow  quality  of  sound  is  elicited, 

>  New  Tork  Journal  of  Medicine,  July,  1840. 
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for  reasons  "which  will  be  presently  mentioned,  by  percussing  certain 
portions  of  the  thorax  in  health ;  and  it  becomes  also,  as  will  be  seen 
hereafter,  under  certain  circumstances,  a  physical  sign  of  disease. 
It  is  thus  called  in  consequence  of  its  type  being  the  sound  produced 
by  percussing  the  abdomen  distended  by  gas,  in  other  words  in  a  tym- 
panitic state.  On  the  other  hand,  the  sound  peculiar  to  the  chest  may 
be  distinguished  as  the  pulmonary  or  vehicular  resonance.  The  words 
pulmonary  or  vesicular,  indicate  the  peculiar  quality  referred  to.  The 
latter,  vesicular,  is  perhaps  preferable,  and  I  shall  therefore  employ 
it.  In  using  the  term,  however,  it  is  not  to  be  understood  that  the 
character  of  sound  would  suggest  d  priori  the  existence  of  air-vesicles, 
but  its  appropriateness  is  based  on  the  fact  that  the  distinctive  quality 
of  the  resonance  is  attributable  to  distention  of  the  vesicles  by  air. 
In  addition  to  its  peculiar  quality,  the  vesicular  resonance  has  a  certain 
pitch,  and  in  this  respect,  compared  with  most  abnormal  sounds,  it  is 
low  or  grave.  The  sound  also  has  a  certain  duration  and  degree  of 
intensity. 

As  regards  the  sonorousness  in  the  four  aspects  just  mentioned, 
viz.,  vesicular  quality,  pitch,  duration,  and  degree  of  intensity,  percus- 
sion practised  in  the  same  manner  on  the  chests  of  different  persons  in 
health,  by  no  means  developes  identical  results.  This  may  be  demon- 
strated by  placing  a  number  of  persons  in  a  row,  and  percussing  their 
chests,  severally,  in  succession,  in  the  same  situations.  The  sound  in 
no  two  of  the  persons,  perhaps,  will  be  exactly  alike.  It  will  present 
marked  differences  in  the  vesicular  quality,  in  pitch,  in  duration, 
and  in  the  degree  of  intensity.  This  is  owing  to  differences  in 
the  elasticity  of  the  thoracic  walls,  in  the  volume  of  the  pulmonary 
organs,  in  the  amount  of  muscular  and  adipose  tissues  covering  the 
chest,  and  other  circumstances  not  so  easily  appreciated. 

Nor  is  the  percussion  sound  the  same  over  every  portion  of  the 
chest  in  the  same  individual.  In  corresponding  situations,  on  the 
two  sides  of  the  chest,  however,  with  certain  exceptions,  the  pheno- 
mena developed  by  percussion  are  usually  considered  to  be  identical, 
or  nearly  so.  This  is  a  very  important  rule  in  its  bearing  on  physical 
exploration.  It  may  be  said  to  be  of  fundamental  importance  in 
estimating  certain  variations  from  the  normal  sounds  constituting 
the  physical  signs  of  disease,  inasmuch  as  the  latter  are  often  deter- 
mined not  so  much  by  reference  to  an  ideal  standard  of  health,  as  by 
comparison  of  one  side  of  the  chest  with  the  other  side.  As  respects 
normal  resonance,  equality  of  the  two  halves  of  the  chest,  with  some 
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exceptions  is  assumed.  Were  we  not  warranted  in  doing  so  to  an 
extent  sufficient  for  most  practical  purposes,  it  would  sometimes  be 
extremely  difficult  to  decide  whether  or  not  the  phenomena  developed 
by  percussion  denoted  disease ;  and  the  same  is  not  less  true  of  other 
methods  of  exploration  than  of  percussion.  But  it  is  obviously  im- 
portant to  ascertain  a^s  completely  as  possible  the  deviations  from  this 
rule  of  equality,  which  may  exist  within  the  limits  of  health  ;  other- 
wise there  is  a  liability  that  such  deviations  may  be  mistaken  for  the 
physical  evidences  of  disease.  As  already  intimated,  there  is  room 
for  investigations  with  reference  to  this  point.  In  order  to  determine 
to  what  extent  and  in  what  particulars  disparity  between  correspond- 
ing portions  on  the  two  sides  may  be  compatible  with  health,  exami- 
nations are  to  be  made  of  the  chests  of  persons,  selected  for  that  pur- 
pose, who  are  presumed  to  be  entirely  free  from  pulmonary  disease ; 
the  phenomena  must  be  carefully  recorded,  and  a  collection  of  facts  thus 
obtained,  subjected  to  analysis.  I  shall  give,  to  some  extent,  results 
of  such  an  investigation  as  regards  percussion,  and  the  other  methods 
of  exploration,  the  number  of  examinations  not  being  large,  but  suffi- 
cient to  establish  certain  deviations,  and  to  illustrate  the  importance 
of  a  field  of  study  which  is  by  no  means  exhausted.  We  will  now 
proceed  to  a  comparison  of  the  several  regions  of  the  chest  on  the 
two  sides  respectively.* 

1.  Post-Clavicular  RBaiON.' — Percussion  in  this  situation  gene- 
rally elicits  a  pretty  clear  resonance,  the  vesicular  quality  being  most 
marked  in  the  central  portion.  Toward  the  sternal  extremity,  owing 
to  the  proximity  of  the  trachea,  the  quality  of  sound  is  somewhat 
tympanitic,  and  this  quality  predominates  in  proportion  as  the  direc- 
tion of  the  percussion-strokes  is  toward  the  trachea.  The  resonance 
in  this  region  is  greater  in  females  than  in  males.  It  is  very  difficult 
to  apply  above  the  clavicles  the  finger  used  as  a  pleximeter  equally 
on  the  two  sides ;  and  if  an  ivory  or  other  artificial  instrument  be 
employed,  an  inclination  toward  the  trachea,  slightly  greater  on  one 
side  than  on  the  other,  modifies  the  sound  sufficiently  to  produce  a 
disparity  between  the  two  regions  in  the  pitch  and  quality  of  the 
resonance.     In  making  comparative  observations  in  healthy  subjeots, 

'  The  examinations  of  corresponding  regions  of  the  two  sides,  the  results  of  which 
are  given,  were  made  in  persons  not  only  free  from  all  appearances  of  disease,  but  alao 
from  any  apparent  deviation  from  the  symmetrical  conformation  of  the  chest.  Deformi- 
ties of  the  chest,  either  congenital  or  resulting  from  disease,  will,  of  course,  occasion  dis- 
parity between  the  two  sides  in  the  phenomena  developed  by  physical  exploration,  as 
will  be  mentioned  further  on. 

'  For  the  boundaries  of  the  regions,  see  Introduction,  Section  II,  page  54,  et  seq. 
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I  have  found  it  almost  impossible  to  produce  uniform  results  with 
repeated  percussions.  This  should  enforce  caution  in  regarding  an 
apparent  difference,  if  it  be  slight,  as  a  morbid  sign.  To  denote  dis- 
ease, the  difference  must  be  well-marked  and  constant.  With  proper 
care,  and  making  due  allowance  for  disparity  arising  from  inequality 
in  the  performance  of  percussion  on  the  two  sides,  important  eridence 
of  the  existence  of  disease  is  sometimes  obtained  by  percussing  in 
this  situation,  in  cases  of  tuberculosis  of  the  lungs. 

2.  Clavicular  Region. — Over  the  clavicles  the  resonance  is 
somewhat  tympanitic  near  the  sternum,  from  the  proximity  of  the 
trachea ;  on  the  central  portion,  the  vesicular  quality  is  apparent, 
and  at  the  acromial  extremity  the  sound  becomes  comparatively  dull. 
Equal  percussion  can  be  made  on  the  two  sides  in  this  region,  without 
difficulty.  A  slight  disparity,  however,  is  not  unfrequently  appreciable 
in  health,  and  when  the  chest  appears  to  be  symmetrical,  owing,  pro- 
bably, to  some  difference  in  the  size  and  curves  of  the  bone.  A  slight 
difference  in  these  respects  in  well-formed  chests,  is  sometimes  appa- 
rent on  examination  with  the  eye  and  by  the  touch.  To  be  considered 
an  evidence  of  disease,  a  disparity  in  the  resonance  should  be  well- 
marked,  constant,  and  associated  with  a  corresponding  variation  in 
the  percussion-sound  of  the  two  sides,  either  in  the  post-clavicular 
or  infra-clavicular  regions,  or  in  both. 

8.  Infra-clavicular  Region. — Percussion  here  elicits,  gene- 
rally, a  resonance  more  marked  than  elsewhere,  save  in  the  axillary 
region,  and  in  some  persons,  below  the  scapula,  behind.  In  this 
situation  examination  is  to  be  made  carefully  for  the  physical  signs 
of  the  early  stage  of  tuberculous  disease;  and  a  slight  disparity  in  the 
percussion-sound,  taken  in  connection  with  other  signs,  and  with 
symptoms,  is  held  to  constitute  strong  evidence  of  a  deposit  of 
tnbercle.  With  reference  to  the  diagnosis  of  incipient  phthisis,  the 
deviations  from  the  rule  of  equality  at  the  summit  of  the  chest, 
incident  to  health,  are  highly  important  to  be  taken  into  account. 
Of  twenty  examinations  of  persons  apparently  free  from  disease,  and 
whose  chests  were  symmetrical  in  conformation,  in  eight  the  percus- 
rion-sound  was  in  all  respects  equal  on  the  two  sides,  and  in  twelve, 
there  existed  disparity  to  a  greater  or  less  extent.  The  points  of 
disparity  noted  were  as  follows.  In  ten,  the  degree  of  resonance 
was  greater  on  one  side  than  on  the  other.  In  all  of  these  ten 
instances  there  existed  a  greater  degree  of  resonance  on  the  left  side. 
In  one  instance,  however,  the  resonance  was  greater  on  the  right 
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side,  save  at  the  portion  near  the  stemo-clavicnlar  jonction ;  at  this 
portion  it  was  greater  on  the  left  side.  In  eleven  instances,  em- 
bracing all  the  ten  persons  just  referred  to,  and  one  in  addition,  the 
pitch  of  resonance  was  somewhat  higher  on  the  right  than  on  the 
left  side.^  In  one  of  these  cases,  the  same  mentioned  above,  the 
pitch  was  higher  at  the  stemo-clavicular  junction  on  the  right  and 
over  the  rest  of  the  region  on  the  left  side.  In  four  instances,  it 
is  noted  that  the  vesicular  quality  of  the  resonance  was  greater  on 
the  left  side,  and  in  no  instance  was  this  observed  on  the  right  aide. 
Pains  were  not  taken  to  observe  and  note  this  point  in  all  the 
examinations.  The  resonance  was  relatively  tympanitic'  in  its 
character  on  the  right  side  in  one  instance,  and  in  one,  also,  on  the 
left  side;  with  respect  to  the  duration  of  sound,  observations  were  not 
made ;  the  disparity  in  degree  of  resonance  and  pitch  found  in  the 
majority  of  instances,  was  generally  slight,  but  sufficient  to  be  dis- 
tinctly appreciated  on  repeated  careful  percussion.  It  thus  appears 
that  in  the  majority  of  persons  in  health,  having  well-formed  chests, 
there  is  not  an  absolute  equality  in  the  resonance  existing  at  the 
summit  of  the  chest  in  front  on  the  two  sides.  It  appears,  also, 
that,  as  a  general  rule,  the  disparity  consists  in  a  greater  degree  of 
resonance,  more  vesicular  quality,  and,  relatively,  lowness  of  pitch, 
on  the  left  side.  The  tympanitic  quality  is  occasionally  found  on 
one  side,  which  may  be  either  the  left  or  the  right.  The  practical 
bearing  of  these  facts  will  appear  hereafter ;  the  facts  rest  on  obsei^ 
vation,  and  are  independent  of  any  explanation  that  may  be  offered. 
Theoretically,  in  view  of  the  greater  capacity  of  the  right  chest,  it 
would  seem  perhaps  more  reasonable  that  the  difference  between 
the  two  sides  should  be  the  reverse  of  that  which  is  found  to  exist 
The  larger  development  of  the  right  pectoral  muscle,  in  consequence 
of  the  greater  use  of  the  right  upper  extremity,  may  account  for  the 
fact  in  some  instances,  but  the  disparity  exists  in  cases  in  which 
there  is  no  apparent  difference  in  the  muscular  covering,  in  this 

'  These  results,  as  respects  pitch,  differ  very  considerably  from  those  obtained  in  tw«n^ 
two  examinations  made  with  reference  to  this  point  in  1852.  (Prize  Essay,  byauihor.) 
In  these  twenty-two  examinations  dispaiity  of  pitch  in  this  region  was  noted  in  two 
instances  only.  The  ratio  of  instances  in  which  points  of  disparity  are  preaentsd 
would  be  expected  to  differ  somewhat  in  different  collections  of  cases,  but  so  great  a 
difference  would  not  have  been  anticipated.  I  am  disposed  to  explain  it  in  pait  hf 
the  fact  that  the  more  recent  examinations  were  made  with  a  greater  oloaenesa  of 
observation,  in  order  to  appreciate  the  slightest  degree  of  disparity. 

'  By  the  term  tympanitic,  I  mean  a  non-vesicular  sound,  without  reference  10 
intensity. 
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situation.  Possibly  the  diiSerent  physical  conditions  at  the  base  of 
the  thorax  may  afford  an  explanation.  On  the  right  side  the  lungs 
repose,  with  the  diaphragm  intervening,  on  the  liver,  which  occupies 
the  whole  of  the  base  on  that  side.  The  presence  of  this  solid  viscus 
may  slightly  deaden  the  sound.  On  the  left  side  below  the  lung  is 
situated  the  stomach,  frequently  more  or  less  distended  with  gas, 
and  the  effects  of  this,  it  may  be  supposed,  is  to  increase  the 
sonorousness  on  that  side,  even  at  the  summit,  independent  of  the 
transmission  of  the  tympanitic  gastric  sound  which  is  sometimes  ob- 
served. 

4.  Scapular  Region. — I  enumerate  this  region  next  to  the  pre- 
ceding because,  being  at  the  summit  of  the  chest,  its  relations 
in  diagnosis  are  similar.  Like  the  infra-clavicular,  it  is  an  impor- 
tant region  with  reference  to  the  physical  signs  of  phthisis.  The 
normal  degree  of  resonance  over  the  scapula  is  much  less  than  at 
the  summit  in  front,  for  sufficiently  obvious  reasons.  The  vesicular 
quality  of  resonance  is  less  apparent.  A  distinct  sonorousness,  how- 
ever, exists  here,  notwithstanding  the  percussion  has  to  be  made  on  a 
layer  of  bone,  and  a  mass  of  muscle  placed  upon  it.  These  cir- 
cumstances do  not  deaden  the  sound  sufficiently  to  render  the  region 
nearly  or  even  quite  unimportant  in  physical  exploration,  as  stated 
in  a  recent  work  on  diseases  of  the  chest.^  On  the  contrary,  percus- 
sion in  this  situation  is  often  of  great  utility  in  the  diagnosis  of 
tubercle.  The  region  is  subdivided  into  the  supra  and  infra  spinous 
portions.     The  sonorousness  is  greater  over  the  latter. 

In  thirteen  of  twenty  observations,  relative  to  the  comparative 
resonance  in  the  scapular  region,  on  the  two  sides  of  the  chest,  no 
disparity  was  apparent.  In  four  of  twenty  observations,  the  reso- 
nance was  less  on  the  right  than  on  the  left  side.  In  a  single  instance 
the  resonance  was  greater  on  the  right  side.  In  the  latter  case  there 
was  tympanitic  resonance  in  front  and  laterally.  In  three  instances 
it  was  noted  that  the  pitch  of  resonance  was  higher  on  the  right  side. 
In  two  instances  this  was  true  of  the  left  side.  In  both  the  latter 
instances  tympanitic  resonance  existed  in  front  on  the  left  side.  In 
two  instances  the  resonance  was  tympanitic  over  the  left  scapula,  and 
in  no  instance  was  this  noted  of  the  right. 

Disparity  between  the  two  sides  thus  appears  to  be  present  in  a  less 
proportion  of  cases  at  the  summit  behind  than  in  front.    When  pre- 

'  Swett  on  Diseases  of  the  Chest 
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senty  however,  the  general  rule  is  the  same,  viz.,  less  sonorousness, 
and  a  higher  pitch  on  the  right  side. 

5.  Interscapular  Region. — ^In  this  region  a  certain  amount  of 
sonorousness  exists,  notwithstanding  the  mass  of  muscular  substance. 
Without  having  preserved  recorded  observations,  I  should  say,  in 
general,  the  degree  of  sonorousness  is  greater  than  in  the  scapular 
region  below  the  spinous  ridge,  although  Walshe  states  that,  in 
this  respect,  it  holds  an  intermediate  place  between  the  infra  and 
supra  spinous  spaces.  The  vesicular  quality  of  sound  is  feeble.  The 
degree  of  sonorousness  is  less,  and  the  pitch  higher  on  the  right  side 
in  some  persons,  but  I  have  not  taken  pains  to  obtain  data  bearing 
on  the  ratio  of  instances  in  which  disparity  in  these  points  is  to  be 
observed. 

6.  Mammary  Region. — The  mammary  region  offers  marked  differ- 
ences on  the  two  sides,  owing  to  the  presence  of  the  upper  convex 
extremity  of  the  liver,  covered  with  lung  substance,  in  the  right,  and  the 
situation  of  the  heart  in  the  left  side  of  the  chest.  From  the  fourth  rib, 
on  the  right  side,  diminished  resonance  is  appreciable,  which  increases 
as  percussion  is  made  downward  to  the  point  where  the  pulmonary 
sound  ceases.  This  point  marks  what  may  be  called  the  line  of 
hepatic  flatness^  i.  e.  the  lower  border  of  the  lung.  This  point,  which 
is  somewhat  variable  in  different  persons,  usually  falls  a  little  below 
the  lower  boundary  of  the  mammary  region,  or  the  sixth  rib.  Next 
to  the  sternum,  on  this  side,  between  the  third  and  fifth  ribs,  the 
presence  of  a  portion  of  the  right  auricle  and  ventricle,  occasions 
diminished  sonorousness  over  a  space  extending  about  a  finger  breadth 
from  the  right  margin  of  the  sternum. 

On  the  left  side,  diminished  resonance  exists  in  the  prsecordial 
space,  and  over  a  portion  of  this  space,  in  which  the  heart  is  in  contact 
with  the  thoracic  walls,  there  is  almost  complete  absence  of  sonorous- 
ness. Percussing  in  a  vertical  direction  from  above  downward,  midway 
between  an  imaginary  line  passing  through  the  nipple,  and  another  line 
coincident  with  the  left  margin  of  the  sternum^  diminished  resonance 
exists  at  the  upper  border  of  the  mammary  region,  viz.,  the  third  rib. 
At  the  fourth  rib,  on  a  horizontal  line  passing  through  the  nipple,  reso- 
nance  nearly  ceases,  in  consequence  of  a  portion  of  the  heart  in  this 
situation  being  uncovered  by  lung.  From  the  fourth  to  the  sixth 
ribs,  the  absence  of  resonance  continues,  and  extends  more  and  more 
to  the  left  of  the  sternum,  the  inner  border  of  the  left  lung  receding, 
so  as  to  leave  the  heart  in  contact  with  the  wall  of  the  chest  over  a  tri- 
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angular  space,  the  widest  part  of  which  is  indicated  by  a  horizontal  line 
touching  the  fifth  rib  at  a  point  a  little  within  the  nipple.  Percuss- 
ing horizontally  from  the  sternum  outward  on  a  line  passing  through 
the  nipple,  resonance  is  nearly  absent  to  within  about  a  finger's 
breadth  of  the  nipple.  Diminished  resonance,  however,  is  apprdbiable 
quite  to  the  nipple,  and  even  a  little  beyond  it,  owing  to  the  fact  that 
the  heart  extends  thus  far  covered  by  lung.  The  presence  of  the 
heart  in  the  left  side  thus  gives  rise  to  alterations  in  the  percussion- 
sounds  which  are  twofold.  Firsts  absence,  nearly  or  quite,  of  vesicu- 
lar resonance.  This  is  the  case  over  the  space  in  which  the  left  lung 
fails  to  cover  the  organ.  Seeondy  diminished  resonance  over  an  area 
extending  a  certain  distance  beyond  the  boundaries  of  that  space. 
The  precise  limits  of  these  two  areas  are  important  in  connection 
with  the  study  of  diseases  of  the  heart.  Variations  in  the  degree 
of  resonance  in  the  prsecordia  are  also  involved  in  the  diagnosis  of 
pulmonary  afiiections.  In  health  the  degree  of  resonance  is  different 
with  the  two  acts  of  respiration,  and  may  be  affected  voluntarily  by 
increasing  the  extent  of  inspiration  and  expiration.  By  inspiration 
a  larger  portion  of  the  heart  is  covered  by  lung  than  in  expiration  ; 
on  the  one  hand,  the  space  covered  by  means  of  the  former,  and,  on 
the  other  hand,  that  uncovered  by  means  of  the  latter  act,  other 
things  being  equal,  are  proportioned  to  the  forced  expansion  of  the 
lung,  and  the  contraction  alternating  with  the  two  acts.  A  morbid 
condition  of  the  lung,  consisting  in  permanent  distension  of  the  air- 
oells  (which  obtains  in  emphysema),  will,  of  course,  diminish  the  space 
over  which,  in  health,  resonance  is  nearly  or  quite  absent.  Abnormal 
resonance  in  the  prsecordia,  hence,  becomes  a  physical  sign  of  that 
affection.  On  the  other  hand,  atrophy  of  the  lung  would  have  a  con- 
trary effect.  Considerable  differences  as  respect  the  extent  to  which 
the  resonance  is  diminished,  and  also  the  limits  of  the  two  areas  are 
observed  in  different  persons  in  whom  the  lungs  are  perfectly  healthy. 
In  other  words,  the  lung  overlies  the  heart  more  in  some  individuals 
than  in  others,  of  which  fact  percussion  furnishes  physical  evidence. 

The  mode  of  performing  percussion  in  order  to  develope,  firsts  the 
flatness  due  to  the  contact  of  the  heart  with  the  thoracic  wall ;  and, 
seeondy  the  dulness  occasioned  by  the  presence  of  that  portion  of  the 
organ  which  is  covered  by  the  lung,  is  somewhat  different ;  and  this 
difference,  which  involves  a  rule  applicable  to  the  practice  of  percus- 
sion in  other  situations,  both  in  health  and  disease,  may  as  well  be 
mentioned  in  the  present  connection.     In  determining  the  space  which 
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the  heart  occupies,  oncoyered  by  lung,  percussion  should  be  lightly 
made ;  but  to  fix  the  boundaries  to  which  the  organ  extends  covered 
by  lung,  beyond  this  space,  greater  force  of  percussion  is  requisite. 
The  difference  in  the  practical  results  of  these  two  methods  of 
percussing  was  first  pointed  out  by  Piorry.  In  general,  a  light 
percussion  reveals  physical  conditions  pertaining  to  parts  situated 
directly  beneath  the  thoracic  walls ;  while  a  more  forcible  percussion, 
the  blows  being  made  to  bear  on  parts  more  deeply  seated,  is  neces- 
sary to  obtain  information  of  the  physical  condition  of  parts  situated 
more  or  less  beneath  the  surface  of  the  lung.  To  the  first  mode, 
Piorry  gives  the  name  of  superficial  percussion  {percussion  superfir 
cielle) ;  and  the  second  mode  he  calls  deep  percussion  {percussion 
profonde).  Forcible  or  deep  percussion  is  necessary  to  determine 
the  existence  and  the  size  of  indurations  of  lung  from  partial  pneu- 
monia, pulmonary  apoplexy,  or  tuberculous  deposit,  which  are  re- 
moved, to  a  greater  or  less  distance,  from  the  surface  of  the  lung. 

Although  a  portion  of  the  heart  is  in  actual  contact  with  the 
thoracic  walls,  the  percussion-sound  over  this  space,  is  rarely  totally 
devoid  of  resonance,  t.  e,  absolutely  flat.  This  is  probably  owing  to 
the  fact  that  the  percussion,  more  especially  when  made  on  a  rib,  in 
cousequence  of  the  elasticity  of  the  latter,  is  not  limited  in  its  effects 
precisely  to  the  point  percussed,  but  extends  over  a  greater  or  less 
area,  and  is  thus  brought  to  bear  on  the  lung  in  near  proximity, 
sufficiently  to  produce  some  degree  of  sonorousness.  In  this  fact 
may  be  found  an  explanation  of  the  superiority  of  light  strokes  in 
ascertaining  the  condition  of  parts  situated  directly  beneath  the  points 
of  the  chest  on  which  the  percussion  is  made.  As  a  general  rule,  the 
average  area  of  dulness  in  the  prsecordia,  may  be  stated  to  be  about 
two  inches  in  diameter,  measured  transversely  by  a  line  passing 
through  the  nipple. 

The  mammary  region  affords  a  degree  of  resonance  considerably 
less  than  the  region  situated  above  it,  the  infra-clavicular,  for  reasons 
other  than  those  already  mentioned.  The  pectoral  muscle  diminishes 
the  sonorousness ;  and  the  difference  in  the  bulk  of  this  muscle,  in 
different  persons,  is  a  cause  of  the  differences  in  the  degree  of 
resonance  observed  in  this  region  within  the  limits  of  health.  In  the 
female,  the  mammary  gland  tends  still  more  to  deaden  the  sound, 
and  in  the  size  of  this  gland,  it  is  well  known  different  females  present 
a  very  wide  range  of  difference.  It  is  an  error,  however,  to  say  that, 
on  this  account,  the  mammary  region,  in  females,  ^^  is  of  no  value  in 
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percussion."^  Even  when  the  mamma  is  unusually  large,  an  abnormal 
degree  or  kind  of  resonance  may  be  determined  in  this  situation 
sufficiently  for  the  practical  objects  of  diagnosis.  In  making  percus- 
sion over  the  mammary  gland,  the  ivory  pleximeter  may  be  used  with 
advantage.  With  its  broad  smooth  surface  the  soft  parts  may  be 
compressed  more  firmly,  and  the  strokes  brought  to  bear  more  effi- 
ciently on  the  thoracic  walls. 

The  left  mammary  region  sometimes  yields  a  tympanitic  sound  on 
percussion,  due  to  the  presence  of  gas  within  the  stomach. 

7.  Infra-Mammary  Region. — In  this  region,  as  well  as  in  the  pre- 
ceding, the  two  sides  naturally  present  marked  disparity  as  regards 
percussion-sounds.  Over  nearly,  and  in  some  persons  quite,  the 
entire  region  on  the  right  side,  there  is  absence  of  sonorousness, 
owing  to  the  situation  of  the  liver.  This  fact  is  not  unfrequently 
overlooked  by  persons  but  little  accustomed  to  physical  exploration, 
and  the  want  of  resonance  attributed  to  intra-thoracic  disease.  In- 
stances of  this  error  have  often  fallen  under  my  observation.  The 
line  marking  the  lower  anterior  extremity  of  the  right  lung,  in  other 
words  the  line  of  hepatic  flatnesSj  varies  considerably  within  healthy 
limits.  Determined  by  percussing  downward  on  a  vertical  line  passing 
through  the  nipple  (the  persons  standing  or  sitting),  the  point  at 
which  resonance  ceases,  in  the  majority  of  instances,  will  be  found 
over  the  seventh  rib.  Not  unfrequently,  however,  it  is  over  the 
sixth,  and  occasionally,  as  low  as  the  eighth  rib.  Of  fourteen  exami- 
nations made  with  reference  to  this  point,  in  nine,  hepatic  flatness 
commenced  with  the  seventh  rib ;  in  four,  with  the  sixth  rib,  and  in 
one  instance  with  the  eighth  rib.  The  line  of  hepatic  flatness  now 
referred  to,  is  that  existing  with  ordinary  respiration.  Even  with 
ordinary  respiration  the  line  is  not  fixed,  owing  to  the  play  of  the 
diaphragm  with  the  two  respiratory  acts.  This  may  be  thus  shown : 
the  finger  employed  as  a  pleximeter  may  be  placed  at  a  certain  point, 
where,  continuing  for  some  time  repeated  percussions,  with  some  of  the 
strokes  a  resonance  will  be  observed,  and  with  others  none  whatever. 
But  forced  acts  of  inspiration  and  expiration,  in  consequence  of  the 
convexity  of  the  diaphragm  with  the  former,  and  its  depression  with 
the  latter  act,  afiect  considerably  the  point  at  which  resonance  ceases. 
If  the  line  of  flatness  in  ordinary  respiration  be  over  the  sixth  rib, 
the  effect  of  a  deep  inspiration  is  to  lower  it  to  the  seventh  rib ;  and 
if,  in  ordinary  respiration,  the  line  is  on  the  seventh,  it  is  depressed 
I  Swett  on  Diseases  of  the  Chest 
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to  the  ei;rh:h  rib.  In  ihe  instance  In  w!iich  die  line  with  ordinary 
respiration  lay  on  the  eiglith  rib,  it  ▼a?  depres^  to  the  ninth.  The 
di>:ance  to  vhich  i:  may  thiL;  be  voioncarily  carried  downirard,  is 
pretty  uniformly  about  11  inohes.  On  the  other  hand,  by  forced 
explratiori  the  line  of  datneao  is  elevareii  to  an  extent  less  nnifoim  in 
different  persons.  It  is  carrie«i  upward  to  the  sixth,  fifth,  and  fourth 
rib:3,  the  dUtance  raryin:;  from  2^  to  ->^  inches.  The  distance  from 
the  line  of  hepatic  flatness  after  a  tieep  inspiration  to  that  after  a 
forced  expiration,  in  'lifferen:  pers*:ai.  rariea  from  4  to  7  inches. 
ITiis  distance  is  a  pretty  g>»l  criterion  of  the  breathing  capacity  of 
the  individual. 

Above  the  line  of  flatness,  on  making  forcible  percnssion,  notably 
dimini?:he<l  vesicular  resonance,  or  well-marked  dniness,  extends  up- 
ward for  one  or  two  inches.  This  is  cause*!  by  the  convex  nppcr 
surface  of  the  liver,  covered  by  the  thin  extremity  of  the  right  long. 

A  tympanitic  resonance  is  sometimes  but  rarely  produced  by  po^- 
cussing  over  the  liver,  due  to  the  presence  of  gas  in  the  intestinsl 
canal. 

In  the  left  infra-mammary  region  the  percussion-sound  not  mlj 
varies  in  different  persons  but  in  the  same  person  at  different  times; 
and  also  in'different  portions  of  the  region  at  the  same  time.  These 
variations  depend  on  the  different  organs  below  the  diaphragm  whidi 
encroach  on  the  lower  division  of  the  thorax.  Into  the  right  portion 
of  the  region,  the  left  lobe  of  the  liver  extends  to  an  extent  somewhat 
variable,  generally,  according  to  Piorry,  two  inches  to  the  left  of  the 
median  line.  Light  percussion  over  this  portion  elicits  a  flat  sonnd, 
or  at  all  events,  absence  of  vesicular  resonance.  The  left  boundary  of 
the  liver  may  generally  be  defined  by  the  percussion-sound.  Beneath 
the  left  portion  of  the  region  lies  the  spleen,  an  organ,  the  volume  of 
which,  as  is  well  known,  varies  considerably  within  the  limits  of 
health,  and  in  certain  diseases  (typhoid  and  intermittent  fever),  be- 
comes enlarged  to  a  greater  or  less  extent.  Frequently,  if  not  gene- 
rally, the  space  occupied  by  this  organ,  both  in  health  and  diim^nM^, 
may  be  determined  by  percussion.  Its  average  dimensions,  according 
to  the  observations  of  Piorry,  are  about  four  inches  in  length,  and 
three  inches  in  width.  The  stomach  is  situated  between  the  two  solid 
organs  just  named,  and  this  organ  is  constantly  fluctuating  as  regards 
degree  of  distension,  and  the  nature  of  its  contents.  Enlarged  by 
the  presence  of  ^^as,  it  occasions  a  tympanitic  resonance  frequently 
pervading  the  whole  infra-mammary  region,  and  sometimes  extending 
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to  the  mammary.  The  sound  is  characteristic,  and  may  be  distin- 
guished as  the  gastric  tympanitic  resonance.  It  is  high  in  pitch,  and 
often  has  a  ringing  metallic  tone.  These  characters  are  rendered 
obvious  by  contrasting  it  with  the  tympanitic  resonance  elicited  by 
percussion  over  the  intestines.  The  percussion-sound  over  the  lower 
part  of  the  left  side  of  the  chest  is  generally  more  or  less  modified 
by  the  presence  of  gastric  tympanitic  resonance.  On  the  other 
hand,  when  the  stomach  is  filled  with  solid  or  liquid  alimentary  sub- 
stances, the  percussion-sound  is  dull  or  flat. 

8.  Sternal  Regions. — These  regions  are  single ;  that  is,  they  do 
not,  like  the  regions  already  referred  to,  consist  of  corresponding 
divisions  of  the  thorax  situated  on  either  side  of  the  mesial  line.  On 
this  account,  and  in  consequence  of  the  sternum  forming  a  continuous 
bony  covering,  devoid  of  the  elasticity  belonging  to  the  ribs,  emitting 
an  osseous  sound  when  struck,  and,  moreover,  over  the  greater  part 
of  its  extent  other  organs  than  the  lungs  lying  beneath,  it  is  rarely 
the  case  that  much  important  information  respecting  pulmonary  dis- 
ease is  here  obtained  by  means  of  percussion.  Over  the  greater 
portion  of  the  upper  sternal  region,  viz.,  above  the  lower  margin  of 
the  second  rib,  there  is  more  or  less  sonorousness,  which  is  non- 
vesicular in  character,  being  due  to  the  air  contained  in  the  trachea 
above  the  point  of  bifurcation.  From  the  character  of  the  sound  it 
is  sometimes  distinguished  as  tubular  sonorousness^  but  for  all  prac- 
tical purposes,  it  suffices  to  consider  it  a  modification  of  tympanitic 
resonance.  Below  the  point  of  bifurcation,  «.  e.  from  the  second  to 
the  lower  margin  of  the  third  rib,  the  inner  border  of  the  lungs  on 
the  two  sides  approximate,  and  the  resonance  may  present  more  or 
less  of  the  vesicular  quality.  The  remnant  of  the  thymus  gland, 
and  the  deposit  of  adipose  substance,  however,  sometimes  render 
the  percussion-sound  dull  or  even  flat  in  this  situation.  The  pre- 
sence of  the  large  vessels  leading  from  ^he  heart  conduces  to  the 
same  result. 

Over  the  lower  sternal  region,  t.  e,  from  the  lower  margin  of  the 
third  rib,  the  combination  of  several  different  organs  occasions 
various  modifications  of  resonance.  Beneath  the  region  are,  1,  a 
portion  of  the  right  lung,  lying  to  the  right  of  the  mesial  line ; 
2,  the  greater  part  of  the  right  ventricle  of  the  heart,  and  a 
portion  of  the  left ;  3,  at  the  lower  part  a  portion  of  the  liver  ;  and 
4,  occasionally,  where  distended,  a  portion  of  the  stomach.  It  is 
obvious  that  the  percussion-sound  must  vary  in  different  parts  of 
the  region,  and  present  often  a  mixed  character.    By  care  and 
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tact  in  percussion,  however,  it  is  practicable  frequently,  if  not  gene- 
rally, to  define  the  boundaries  of  the  several  organs  which  are 
embraced  in  a  section  of  this  region,  by  means  of  the  distincdve 
sounds  pertaining  to  them  respectively.  This,  which,  according  to 
Walshe,  ''is  one  of  the  most  difficult  practical  problems  in  the 
art  of  percussion,"  involves  a  question  of  some  interest  and  impor- 
tance in  its  bearing  on  physical  exploration,  to  which  reference  has 
not  yet  been  made,  and  which  may  be  briefly  noticed  in  the  present 
connection.  The  question  is.  Do  the  different  solid  organs  of  the 
body,  the  liver,  heart,  spleen,  kidney,  etc.,  yield,  on  percassioii, 
sounds  distinctive  in  character  ?  Piorry,  assuming  the  affirmative  of 
this  question  to  be  true,  has  described  a  series  of  sounds,  each  of 
which  he  regarded  as  characteristic  of  the  organ  lying  beneath  the 
point  percussed.  Thus  according  to  him,  there  is  a  liver-sound,  a 
spleen-sound,  etc.,  and  each  of  these  distinctive  sounds  is  supposed  to 
depend  on  the  molecular  arrangement  belonging  to  the  structure  of 
the  particular  organ.  The  correctness  of  the  opinion  just  stated  ii 
denied  by  Skoda.^  According  to  this  author,  ^'  there  is  no  difference 
in  the  percussion-sound  by  which  we  can  distinguish  between  organi 
not  containing  air,  such  as  the  liver,  the  spleen,  the  kidneys,  hepatixed 
lung,  or  lung  completely  deprived  of  air  by  compression,  and  fluids ;  a 
hard  liver  yields  the  same  sound  as  a  soft  liver,  a  hard  spleen  as  a 
soft  spleen,  and  blood  the  same  sound  as  pus,  water,  etc.  We  may 
readily  convince  ourselves  of  the  fact,  by  placing  these  different 
organs  on  a  non-resonant  support,  and  percussing  them  one  after 
the  other,  either  with  or  without  a  plcximeter ;  fluids,  similarly  sup* 
ported  and  in  sufficient  quantity,  may  also  be  percussed  by  aid  of  a 
pleximcter,  carefully  applied  to  their  surface."'  Walshe  makes  a 
similar  statement.^  Others  have  arrived  at  an  opposite  conclusion 
by  means  of  the  very  experiments  cited  by  Skoda,  and  contend  that 
of  the  different  solid  organs,  and  different  fluids,  each  has  its 
peculiar  sound,  as  the  wood  of  various  species  of  trees  may  be  distin- 
guished from  each  other  by  percussion,  or  as  bone  and  cartilage 
differ  in  this  respect,  according  to  Skoda^  himself.  This  point  fd 
physics  is  of  less  consequence  than  may  at  first  appear,  inasmuch  ai 
the  question  whether  the  several  organs  named  have  not  peculiarities 

'  A  Treatise  on  Auscultation  and  Percussion,  by  Dr.  Joseph  Skoda. 
'  Translation,  by  W.  C.  Markhanii  M.D.,  London  edition,  page  5. 
■  Op.  cit. 

«  See  note  to  French  translation  of  Dr.  Skoda's  treatise,  by  the  translator,  I>r.F.  A. 
Aran,  page  6. 
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of  sound  in  situ  by  no  means  hinges  upon  it.  Skoda  and  Walshe  do 
not  deny  distinction  of  percussion-sound  pertaining  to  these  organs 
as  they  are  situated  in  the  body,  but  they  account  for  the  difference 
from  the  relations  of  the  organs  to  neighboring  parts  which  contain  air, 
viz.,  the  lungs,  stomach,  and  intestines.  The  question,  therefore,  may 
be  settled  by  the  result  of  examinations  practised  on  living  and  dead 
subjects.  Facts  thus  obtained  undoubtedly  establish  the  existence 
of  distinctive  sounds  by  which  the  sites  of  the  different  organs  may 
be  determined  and  their  boundary  lines  often  mapped  out.  For 
example,  the  sound  produced  by  percussing  over  the  liver  differs 
obviously  from  that  elicited  over  the  heart :  the  latter  is  less  flat 
and  higher  in  pitch.  It  is  highly  probable  that  this  difference  is 
due  to  the  disparity  in  size  of  the  two  organs,  and  the  parts  in 
juxtaposition,  rather  than  to  intrinsic  peculiarities  of  the  organs 
alone.  The  fact  of  the  difference,  however,  exists  irrespective  of 
the  explanation.  The  peculiarities  of  sound  emanating  from  solid 
organs  are  probably  more  sharply  defined,  and  appreciated  with 
much  greater  facility,  by  employing  "  auscultatory  percussiorij**^  than 
by  percussing  in  the  ordinary  mode.  The  practice  of  ordinary 
percussion,  which  is  more  simple,  and  therefore  more  readily 
available,  with  a  view  to  determine  and  mark  out  the  bounda- 
ries of  the  different  solid  organs  encroaching  on  the  chest,  is  an 
exercise  to  be  highly  recommended,  not  only  as  a  means  of  becoming 
familiar  with  the  characteristic  sounds  of  each,  but  as  tending  to 
impress  on  the  mind  the  relative  situations  of  these  organs,  and  at 
the  same  time,  conducing  to  practical  skill  in  the  use  of  the  method 
of  physical  exploration  under  present  consideration.  To  this  applica- 
tion of  percussion  Piorry  has  given  the  title  of  organographisme. 

9.  Infra-Scapular  Regions. — Percussion  posteriorly,  below  the 
scapula,  generally  yields  a  marked  degree  of  vesicular  resonance. 
The  larger  portion  of  the  inferior  lobe  being  embraced  in  this  region, 
and  a  very  small  portion  only  of  this  lobe  extending  into  the  anterior 
part  of  the  chest,  it  is  here  especially  that  exploration  is  made  for 
the  physical  signs  of  inflammation  of  the  lungs  or  pneumonia,  the 
lower  lobe  being  the  one  affected  in  the  great  majority  of  cases  of 
that  disease.  The  point  to  which  the  lower  extremity  of  the  pul- 
monary substance  extends  is  07er  the  eleventh  rib.  On  the  right  side 
the  line  of  hepatic  flatness  commences  at  or  near  this  point,  varying 
somewhat,  as  in  front,  in  different  persons.     This  line,  as  in  front,  is 

I  See  Essay  by  Dr.  Cammann  and  Clark,  previously  referred  ta 
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depressed  from  one  to  two  inches  by  a  deep  inspiration  and  elevated  to 
a  greater  or  less  extent  by  a  forced  expiration.  Here,  too,  as  in  tke 
right  infra-mammary  region,  above  the  line  of  flatness  in  ordinuT 
respiration,  a  marked  degree  of  dulness  on  percussion  is  appredaUe 
for  a  distance  of  from  one  and  a  half  to  two  inches.  On  the  left  ab 
the  resonance  may  be  more  or  less  tympanitic,  from  the  presence  of 
gas  in  the  stomach.  Below  the  eleventh  rib  there  may  be  tympaniiie 
resonance  from  intestinal  gas ;  and  near  the  spine  the  limits  of  tbe 
left  kidney,  which  is  here  situated,  may  be  indicated  hy  the  percossioD- 
Boand ;  possibly,  also,  at  the  outer  side  of  the  lower  part  of  tk 
region,  the  space  occupied  by  the  spleen  may  in  some  instances  In 
determinable. 

10.  Lateral    Eegions. — The  axillary  region  on    hoth  sides  is 
highly  sonorous  on  percussion,  the  vesicular  quality   usually  bei^    [ 
strongly  marked.     The  infra-axillary  region  generally  presents  mon    ' 
or  less  disparity  on  comparison  of  the  two  sides.      On  the  right  siiie,    | 
near  the  sixth  or  seventh  rib,  the  absence  of  resonance  denotes  ik 
line  of  hepatic  flatness,  the  situation  of  the  line  being  subject  ti 
the  same  depression  and  elevation,  with  inspiration  and  expiratioi 
voluntarily   increased,   as   in    front   and   behind.       Dulness   for  i 
short  distance  above  this  line  is  also  here  marked.     On  the  left  tUt 
the  percussion-sound  may  be  more  or  less  deadened  by  the  preseott 
of  the  spleen ;  but  it  is  much  oftener  rendered  tympanitic  by  tka 
presence   of  gas  within  the  stomach.      Crossing  the  infra-azinuy 
region  diagonally  is  the  interlobar  fissure,  which,  although  not  dete^ 
minable  in  health,  may  be  traced  by  means  of  percussion  in  diseM 
(pneumonia),  a  fact  of  importance  in  diagnosis. 

Reviewing  the  regions  which  have  just  been  considered  in  coniieo- 
tion  with  the  phenomena  developed  by  percussion  in  a  state  of  beakl^ 
it  will  be  seen  that  the  following,  as  regards  the  intra-thoracic  organi 
embraced  within  their  limits  respectively,  are  nearly  similar  or  sym- 
metrical on  the  two  sides  of  the  chest :  anteriorly^  the  supra-dayicahr 
and  infra-clavicular  regions  ;  posteriorly ,  the  scapular  and  interscwi- 
lar  regions ;  laterally^  the  axillary  region.  The  remainder,  Tii.,  ^ 
manmiary  and  infra-mammary,  the  infra-axillary  and  the  infra  ea 
pular,  present  anatomical  points  of  dissimilarity  attended  by  a  wail 
of  correspondence  in  the  physical  phenomena  produced  by  the  method 
of  exploration  under  consideration,  as  well  as  the  other  methodi 
remaining  to  be  considered.  The  regions,  however,  which  in  ai 
anatomical  point  of  view  are  similar,  or  nearly  so,  do  not  inyariaUy, 
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u  has  been  seen,  yield  identical  percussion-sonnds,  but  to  a  certain 
extent  deviations  occur  entirely  compatible  with  health.  In  order  to 
settle  with  precision,  numerically,  the  ratio  of  instances  in  which  these 
Tariations  may  be  expected  to  be  found,  an  accumulation  of  further 
statistical  data  is  necessary.  Moreover,  these  variations  appear  in 
some  measure  to  observe  certain  laws.  Knowledge  of  the  variations, 
and  of  the  laws  by  which  they  are  influenced,  is  important  in  its 
bearing  on  the  diagnosis  of  disease,  as  will  be  seen  hereafter. 

In  instituting  comparisons  of  the  corresponding  regions  of  the  two 
rides,  hitherto,  it  has  been  assumed  that  the  chest  is  free  from  dis- 
parity resulting  from  deformity  or  previous  disease,  in  other  words, 
that  the  two  sides  are  symmetrical  in  conformation.  But  instances 
presenting  deviations  from  anatomical  symmetry,  as  has  been  seen 
(Introduction,  Sect.  I),  are  of  frequent  occurrence.  In  the  practice  of 
percussion,  and  other  methods  of  exploration,  it  is  necessary  to  take 
cognizance  of  the  points  of  dissimilarity  which  are  determined  by  the 
method  of  inspection.  This  is  a  rule  of  fundamental  importance  .in 
physical  diagnosis.  The  most  prominent  causes  of  visible  altera- 
tions in  the  symmetry  of  the  two  sides  of  the  chest,  as  already 
stated,  are  spinal  curvature,  rachitis,  fractures,  prolonged  pressure 
on  the  thorax  in  infancy,  tight  lacing,  and  contraction  after  chronic 
pleurisy.  The  existence  or  non-existence  of  alterations  from  the 
operation  of  these  or  other  causes  is  always  to  be  ascertained,  and 
taken  into  account  in  drawing  inferences  from  points  of  contrast 
which  the  physical  phenomena  pertaining  to  the  two  sides  may  offer. 

Allusion  has  been  made  to  various  circumstances  occasioning  in 
different  healthy  persons  wide  differences  in  the  intensity  and  other 
characters  of  the  percussion-sound,  viz.,  the  greater  volume  of  the 
lungs  in  some  individuals  than  in  others ;  greater  elasticity  of  the 
thoracic  walls ;  varying  amount  of  muscular  development  as  well  as 
adipose  deposit,  etc.  Age  has  a  certain  influence.  Other  things 
being  equal,  in  consequence  of  the  greater  elasticity  of  the  costal 
cartilages  in  early  life,  the  degree  of  resonance  is  greater  than  at  a 
later  period,  when  the  cartilages  become  stiffened,  or  rigid  from 
ossification.  As  a  general  rule,  probably,  the  pitch  is  lower  and  the 
sense  of  resistance  is  less  in  fhe  former  case.  In  old  age,  the  vesi- 
cular quality  of  the  resonance  is  impaired  by  the  atrophied  con- 
dition of  the  lung  incident  to  advanced  years,  and  the  sound  as- 
sumes somewhat  a  tympanitic  character. 

The  percussion-sound  may  also  be  found  to  vary  at  different  periods 
of  an  act  of  respiration  in  the  same  individual.     The  quantity  of  air 
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contained  within  the  air-cells,  and  consequently  the  relative  proportion 
of  air  and  solids,  are  by  no  means  equal  after  a  full  inspiration  and 
after  a  forced  expiration.  This  difference  in  lung  expansion  may 
occasion  an  appreciable  disparity  in  resonance,  according  as  the 
percussion  is  made  at  the  conclusion  of  a  full  inspiration,  or  a  f(»oed 
expiration.  The  disparity  is  not  appreciable  uniformly  in  different 
persons.  This  fact  I  have  ascertained  by  noting  the  reenlts  of  exami- 
nations made  with  reference  to  the  point.  When  it  does  exist,  it 
usually  consists,  contrary  to  what  might  perhaps  hare  been  antici- 
pated, and  the  reverse  of  what  is  usually  stated  in  works  on  pbysied 
exploration,  in  diminished  resonance  and  elevation  of  pitch  at  die 
conclusion  of  inspiration.  This  is  probably  to  be  explidned  by  tk 
greater  degree  of  tension  of  the  lungs  and  thoracic  walls  produced  by 
inspiration  voluntarily  prolonged  and  maintained — a  condition  pie- 
senting  physical  obstacles  to  sonorous  vibrations  more  than  snfBcieiit 
to  counterbalance  the  increased  proportion  of  air  within  the  celk 
It  .is  a  curious  fact,  worthy  of  notice,  that  the  two  sides  of  the  chert 
are  not  always  found  to  be  affected  equally  as  regards  the  percnssioii- 
sound,  at  the  conclusion  of  a  full  inspiration,  contrasted  with  that  after 
a  forced  expiration.  I  have  observed  the  contrast  to  be  more  striking 
on  the  right  than  on  the  left  side  ;  and  in  one  instance  on  the  left  side, 
the  resonance  was  less  intense  and  somewhat  tympanitic  after  a  fiD 
inspiration,  while  on  the  right  side,  the  opposite  effect  was  produeed, 
and  the  sound  became  quite  dull  after  a  forced  expiration,  hi 
view  of  these  variations  in  a  certain  proportion  of  instances  inddesl 
to  different  periods  of  a  single  act  of  respiration,  in  some  cases  of 
disease  in  which  it  is  desirable  to  observe  great  delicacy  in  the  eor 
respondence  of  the  two  sides,  pains  should  be  taken  to  percnss  eot- 
responding  points  at  a  similar  stage  of  respiration,  and  th^  doM 
of  a  full  inspiration  is,  perhaps,  the  period  to  be  preferred.  Ordi- 
narily, the  liability  to  error  from  this  source  is  obviated,  either  hj 
repeating  a  series  of  strokes,  first  on  one  side  and  next  on  the  other, 
or  by  percussing  both  sides  repeatedly  in  quick  succession,  in  ordv 
mentally  to  obtain  the  average  intensity  and  other  characters  of 
the  sound  during  the  successive  stages  of  a  respiration.  The  is- 
stances  of  disease,  however,  are  exceedingly  rare,  in  which  such 
nicety  of  discrimination  is  important. 

Certain  rules  of  manipulation,  pertaining  to  the  practice  of 
percussion,  have  already  been  stated.  Others  important  to  bo 
borne  in  mind  remain  to  be  mentioned.     These  practical  roles  are 
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equally  applicable  to  examinations  of  the  chest  in  health  and  disease ; 
and  it  will  not,  therefore,  be  necessary  to  recur  to  this  subject  in  con- 
nection with  the  morbid  signs  developed  by  percussion. 

In  percussing  different  portions  of  the  chest  it  is  not  a  matter 
of  indifference  in  what  position  the  person  examined  is  placed.  To 
explore  the  anterior  surface  of  the  chest  the  position  most  favorable 
to  elicit  sonorousness  is  standing,  the  shoulders  thrown  moderately 
backward,  and  the  back  resting  against  some  firm  support;  next  to 
this  is  a  sitting  posture,  the  back  in  like  manner  supported.  A  re- 
cumbent position,  although  less  favorable,  is  frequently  the  only  one 
available  in  cases  of  disease,  owing  to  the  weakness  of  the  patient.  In 
each  of  these  three  positions  the  upper  extremities  should  be  equally  dis- 
posed by  the  side  of  the  body,  the  shoulders  maintained  on  the  same 
level,  as  nearly  as  possible,  and  the  two  sides  of  the  chest  on  the 
same  plane.  Particularly  in  the  recumbent  posture,  care  should 
be  taken  that  the  bed  and  pillows  be  so  arranged  as  to  avoid  any 
inequality  affecting  one  side  more  than  the  other.  For  an  examination 
of  the  posterior  surface  in  the  most  satisfactory  manner,  the  patient 
must  assume  a  sitting  posture,  the  body  inclined  a  little  forward,  the 
arms  brought  forward,  and  folded  so  as  to  render  tense  the  nrascles 
attached  to  the  scapula.  An  imperfect  exploration,  but  frequently 
sufficient  for  the  objects  of  diagnosis  in  cases  of  disease  precluding 
the  sitting  posture,  may  bo  made  of  the  two  sides  in  succession,  the 
patient  lying  first  on  one  side  and  then  on  the  other ;  or  it  may  be 
practicable  sometimes  for  the  patient  to  rest  on  the  abdomen.  In 
percussing  the  lateral  surfaces,  the  posture  may  be  standing,  sitting, 
or  recumbent,  the  hands,  with  the  fingers  interlocked,  resting  on  the 
top  of  the  head. 

The  position  of  the  explorer  is  also  a  matter  of  consequence.  If 
the  person  examined  stand,  it  is  of  course  necessary  to  take  the  same 
position.  If,  however,  the  patient  be  seated,  or  recumbent,  the  ex- 
amination will  be  most  conveniently  made  in  the  sitting  posture.  It 
is  well  to  be  placed  as  nearly  as  possible  in  front  of  the  mesial  line, 
in  order  to  receive  the  percussion-sounds  from  each  side  of  the  chest, 
at  an  equal  distance.  If,  however,  a  lateral  situation  be  preferred, 
or  necessary,  with  reference  to  the  same  end,  pains  should  be 
taken,  wherever  a  delicate  comparison  is  made,  to  pass  from  one  side 
to  the  other,  so  as  to  percuss  on  corresponding  points,  whilst  in  a 
similar  relative  position  to  the  patient.  Identical  sounds  reaching 
the  ear  from  unequal  distances  may  appear  to  differ  in  intensity,  if 
not  in  other  respects. 
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The  manDer  in  which  the  strokes  are  to  be  made  in  percoasing 
has  been  already  described.  If  the  finger  or  fingers  of  the  left 
hand  be  the  pleximeter  employed,  they  may  be  placed  horizontally 
on  the  chest,  first  on  the  ribs,  and  next,  in  the  intercostal  spaces; 
or  vertically,  at  right  angles  with  the  ribs.  Whenever  carefid 
percussion  is  required,  both  positions  should  be  resorted  to.  In 
percussing  the  acromial  portion  of  the  infra-clavictdsr  region  the 
most  convenient  disposition  b  to  place  the  fingers  in  a  diagonal  direc- 
tion. It  is  better  to  place  the  palmar  surface  of  the  fingers  in  appo- 
sition to  the  chest,  and  strike  on  the  dorsal  surface,  although  the 
reverse  is  practised  by  some  who  are  distinguished  in  the  art  of 
physical  exploration. 

Percussion  is  to  be  made  on  corresponding  points  of  each  side  of  the 
chest  alternately,  care  being  taken  to  strike  on  the  ribs,  or  the  inte^ 
costal  spaces  successively,  and  to  compare  the  sound  elicited  from  the 
two  sides.  As  already  stated,  deviations  from  healthy  sounds  are  de- 
termined generally  by  means  of  this  comparison,  and  not  by  reference 
to  any  fixed  standard.  Hence,  the  difierences  natural  to  the  chest  of 
difierent  persons  do  not  afiect  the  value  of  percussion  in  developing 
signs  Bf  disease.  It  is  therefore  important,  that  the  percmssion  be 
made  in  every  respect  as  equally  as  possible  on  the  two  sides.  The 
same  degree  of  force  is  to  be  given  to  the  strokes ;  they  are  to  he  made 
in  the  same  direction,  and,  in  short,  so  far  as  practicable,  in  precisely 
a  similar  manner.  By  the  non-observance  of  due  precaution  on  th^ 
point,  it  is  easy  to  produce  a  disparity  in  the  percussion-sounds,  in 
cases  in  which  there  is  in  reality  no  difierence  as  respects  the  physicil 
conditions  on  which  the  sonorousness  depends.  For  example,  suppose 
percussion  to  be  made  in  the  infra-scapular  region ;  and  let  the  strokes 
on  one  side  be  made  with  the  ends  of  the  fingers,  in  a  direetioB 
opposite  to  the  spinal  column,  and  the  movement  favorable  for  the  pro- 
duction of  the  highest  amount  of  resonance ;  then,  directly  aftei^ 
ward,  on  the  other  side,  let  the  strokes  be  made  with  the  pulpy  por- 
tion of  the  fingers,  in  a  direction  toward  the  spinal  column,  and  tfie 
movement  intentionally  modified  so  that  the  fullest  amount  of  resonanee 
shall  not  be  produced,  the  disparity  between  the  two  sides  will  be 
marked,  and  yet,  if  such  an  experiment  be  not  watched  by  a  critiesl 
observer,  the  difierence  in  the  mode  of  percussing  will  not  he  de- 
tected. A  difierence  in  simply  the  force  of  percussion  on  one  side^ 
in  any  situation,  while  the  muscular  efibrt  appears  to  be  similar,  and 
in  all  other  respects  the  blows  arc  identical,  will  sufSce  to  occasiim 
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an  obvions  disparity  in  sonnd.  Hence,  before  deciding  on  the  actual 
existence  of  a  slight  disparity,  percussion  should  not  only  be  made 
with  great  care,  but  repeated  often  enough  to  obviate  the  liability 
to  deception  by  a  failure  to  strike  with  equal  force  on  corresponding 
points. 

That  the  eye  may  select  points  which  correspond  on  the  two  sides, 
and  the  better  to  secure  uniformity  in  the  act  of  percussing,  it  is 
preferable,  in  cases  in  which  nicety  of  discrimination  is  required,  to 
divest  the  chest  of  all  covering.  In  the  female,  this  is  opposed  by  a 
regard  for  delicacy.  The  end  may,  however,  be  attained  without 
offending  propriety  by  uncovering  portions  of  the  chest  at  a  time, 
and  not  exposing  the  mammse,  which  is  rarely  if  ever  necessary. 
In  many  instances  the  objects  of  physical  exploration  may  be 
accomplished  without  the  necessity  of  denuding  any  portion  of  the 
chest. 

In  addition  to  the  sounds  produced  by  percussion,  important  in- 
formation may  sometimes,  at  the  same  time,  be  obtained  by  direct- 
ing attention  to  the  sense  of  resistance,  felt  by  the  fingers  when 
struck.  In  proportion  as  the  walls  of  the  chest  are  deprived  of  their 
elasticity,  or  the  parts  contained  within  the  thorax  are  unyielding  to 
pressure,  a  ^ense  of  resistance  will  be  appreciable  by  the  finger  on 
which  percussion  is  made.  In  the  healthy  chest  this  is  rendered 
very  apparent  by  percussing  in  the  right  infrarmammary  region, 
where  hepatic  flatness  exists,  and  contrasting  the  resistance  with 
that  felt  in  percussing  either  at  the  upper  part  of  the  chest  on  the 
same  side,  or  on  the  lower  portion  of  the  left  side  of  the  chest.  A 
disparity  in  this  respect  between  corresponding  points  in  which  an 
equality  should  naturally  exist,  becomes  a  physical  sign  of  disease. 

Finally,  the  following  rule  may  be  repeated,  viz.,  to  ascertain  the 
physical  condition  of  the  superficial  portion  of  the  intra-thoracic 
organs,  the  percussion-blows  should  be  light ;  but  to  determine  a  dis- 
parity dependent  on  deep-seated  alterations,  forcible  percussion  is 
requisite.  In  connection  with  this  rule,  it  is  to  be  stated  that  ordinarily 
in  the  practice  of  percussion,  delicate  strokes,  which  do  not  occasion 
pain,  nor  present  an  appearance  of  roughness,  answer  every  practical 
purpose. 

The  facts  and  rules  which  have  thus  been  given  under  the  head  of 
Percussion  in  Health  are  commended  to  the  attentive  consideration 
of  the  student  before  entering  on  the  study  of  Percussion  in  Disease. 

r 
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After  becoming  familiar  with  all  that  has  already  been  presented 
relative  to  percussion,  and  practically  expert  by  resorting  to  exa- 
minations of  healthy  chests,  the  knowledge  of  the  morbid  signs 
developed  by  this  method,  and  its  application  in  the  diagnosis  of 
thoracic  affections,  are  easily  attained.  In  fact,  to  so  great  an  ex- 
tent may  the  physical  phenomena  of  disease  be  studied  in  healdi, 
that,  after,  such  a  preparation,  the  subject  offers  no  difficulties. 


Percussion  in  Disease. 

The  various  physical  changes  incident  to  disease  affecting  the  intis- 
thoracic  organs  occasion  corresponding  modifications  of  tbe  somd 
elicited  by  percussion,  and  hence,  the  latter  become  the  9%gnM  of  tlie 
former.  The  more  important  of  the  physical  changes  incident  to 
different  forms  of  disease,  are  the  following :  over-distension  of  Ae 
pulmonary  vesicles,  involving  usually  abnormal  expansion  of  the 
chest,  and  a  greater  degree  of  tension  than  belongs  to  health ;  undw 
reduction  in  the  quantity  of  air,  associated  with  more  or  less  is- 
creased  density  of  lung,  from  the  deposits  of  effused  blood,  sens, 
coagulable  lymph,  tuberculous  or  other  morbid  products;  the  pn- 
sence  of  air  or  liquid,  or  both,  in  excavations  or  cavities,  formed 
at  the  expense  of  the  pulmonary  substance ;  liquid  of  different  kindi 
in  the  pleural  sac,  compressing  the  lung,  and  sometimes  supplanting 
it  entirely ;  and  air  or  gas  contained  between  the  surfaces  of  ike 
pleurae,  generally  with,  at  the  same  time,  a  greater  or  less  pn^ 
tion  of  liquid.  Certain  physical  phenomena,  ascertained  by  per 
cussion,  as  well  as  the  other  methods  of  exploration,  are  foimd  \j 
clinical  observation  to  accompany  the  foregoing  morbid  conditiflsi^ 
and  on  the  constancy  of  the  connection  between  these  phenonai 
and  morbid  conditions,  establishing  the  relation  of  cause  and  eftely 
depend  the  significance  and  value  of  the  former  as  indices  of  the  hfe- 
ter.  Resonance  of  the  healthy  chest,  has  been  seen  to  involve  As 
following  elements,  viz.,  a  certain  amount  of  intensity,  or  loudiMB; 
a 'peculiar  quality  or  timbre,  characterized  as  pulmonary  or 
lar ;  pitch,  and  duration.  Morbid  deviations  from  healthy 
ance  are  to  be  analyzed,  and  studied  under  the  same  genenl  i^ 
spects.  It  is  by  attention  to  these  different  qualities  that  the  s^ 
developed  by  percussion  are  recognized,  and  discriminated  from  seA 
other.    Abnormal  sounds,  then,  we  repeat,  are  distinguished  £«■ 
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healthy  resonance,  and  from  each  other,  by  variations  in  intensity, 
in  quality,  in  pitch,  and  in  duration. 

Proceeding  to  a  description  of  the  physical  signs  of  disease  deve- 
loped by  percussion,  the  question  at  once  arises,  what  arrangements 
and  what  terms  shall  be  adopted  ?  Authors  differ  upon  this  point. 
The  following  classification  appears  to  me  sufiSciently  comprehensive 
and  minute  for  practical  purposes. 

1.  Exaggerated  Vesicular  Mesanance. — The  term  clear  is  usually 
employed  to  express  both  normal  and  undue  intensity  of  sonorous- 
ness. The  term  is  confessedly  inappropriate,  inasmuch  as,  strictly,  it 
expresses  not  intensity,  but  purity  of  sound;  but  the  application  is 
sanctioned  by  usage.  Clearness  of  resonance,  however,  is  an  ex- 
pression equally  applied  to  instances  in  which  the  character  of  sound 
is  changed.  To  observe  precision,  therefore,  it  is  necessary  to  qualify 
it  as  vesicular,  when  the  resonance  retains  the  peculiar  quality  indi- 
cated by  that  title.  It  were  better  to  dispense  with  the  term  and  de- 
signate the  sound  proper  to  health  as  normal  resananccy  and  a  sound 
increased  beyond  the  limits  of  health,  but  not  essentially  changed  in 
other  respects,  as  exaggerated  vesicular  reson4mce.  This  will  be  the 
designation  of  the  first  of  the  heads  under  which  the  physical  signs 
furnished  by  percussion  are  to  be  distributed.  2.  Diminished  Vesi- 
cular Besonance. — Diminution  of  resonance,  as  a  sign  of  disease,  is 
usually  called  dulness.  A  dull  percussion-sound  generally  differs 
from  the  normal  resonance,  at  the  same  time,  in  quality,  pitch,  and 
duration.  This  will  constitute  the  second  division.  8.  Absence  of 
Resonancey  commonly  known  as  flatness.  The  type  of  this  sound 
is  that  produced  when  the  thigh  is  percussed.  This  will  make  a  third 
division.  4.  Tgmpanitic  Resonance. — Under  this  division  I  embrace 
all  varieties  of  sonorousness  in  which  the  vesicular  quality  is  wanting. 
It  will  include  the  varieties  called  by  some  tubular,  amphoric,  and  the 
cracked  metal  sound  {bruit  de  pot  fSlS).  Tympanitic  resonance 
usually  presents  deviations  from  that  of  health  not  only  in  quality 
but  in  intensity,  pitch,  and  duration. 

Of  the  foregoing  divisions  it  is  perceived  that  the  three  first  are 
based  on  deviations  in  the  intensity  of  sound,  the  names  denoting  dis- 
tinctions in  this  character  and  none  other ;  while  the  last  division  is 
founded  on  a  change  in  the  qualittf  of  sound.  Deviations  in  pitch  and 
duration  of  sound  are  important,  but  there  is  no  necessity  for  consti- 
tuting separate  divisions  based  thereon,  since,  with  few  if  any  exoep- 
tions,  they  are  always  associated  with  changes  in  intensity  or  quality. 
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It  suffices,  therefore,  and  simplifies  the  sabjeet.  to  eonader  the  charac- 
ters of  morlid  percu?=io:i-=-j:in  1=  vhich  are  derired  fitxn  the  attii- 
butes  just  ziamed.  viz..  pitch  and  duration,  as  incidental  to  the  seyenl 
claeees  embraced  in  the  aV.-ve  arrangement.  It  seems  to  me  that  all 
the  sounds  developed  bv  percussion  in  disease  admit  of  being  resolved 
invj  four  divisions.  accor<ling  to  this  arrangement,  eonsideriiig  Taria- 
tions  not  expr^rssed  bv  the  terms  of  the  classification  in  the  light  of 
incidental  characters.  Other  classes,  howerer,  are  mentioned  by  some 
authoi^ :  Skoda,  for  example,  'iistinguishes  certain  Bounds,  as  either 
empty  or  full.  By  these  terms  he  intends  to  express  certain  dif- 
ferences conveyed  to  the  ear  bj  the  character  of  sound  as  to  the  siie 
of  the  space  in  which  it  is  produced,  or  in  other  words,  the  extent  of 
its  difiofiion.  He  illustrates  the  distinction  thus :  ^^  We  do  not  judge  of 
the  size  of  a  resonant  body  by  the  strength  of  the  sound  which  strikei 
upon  the  ear  :  the  slightest  vibration  of  a  large  bell  tells  of  its  magni- 
tude ;  the  loudest  ringing  of  a  little  bell  misleads  no  one  as  to  its  small- 
ness  ;  neither  do  we  judge  of  the  dimensions  of  bodies,  from  the  pitck 
of  their  sounds."^  To  make  this  the  basis  of  a  distinct  class  of  aoimdi 
seems  to  me  an  over-refinement,  tending  to  complicate  the  subject,  and 
thereby  discourage  the  student.  The  reality  of  the  distinction,  how- 
ever, may  be  admitted,  and  differences  in  this  respect  considered,  like 
diversities  in  pitch  and  duration,  incidental  to  tbe  sounds  arranged  ia 
the  several  divisions  that  have  been  adopted.  The  terms  fulnetf 
and  emptiness  are  unfortunate,  not  expressing,  except  constructiTely, 
the  meaning  attached  to  them  by  the  translator  of  Skoda*s  treatiae; 
but  it  would  be  difficult  to  fix  on  other  terms  which  express  the  dis- 
tinction more  satisfactorily. 

It  remains  to  consider  the  phenomena  falling  under  the  foregoing 
classes  severally,  and  their  relations  to  the  different  morbid  oonditioni 
of  which  they  are  the  signs. 

1.  Exaggerated  Vesicular  Resonance. — Increased  resonance^ 
the  vesicular  quality  of  sound  being  preservedj  is  chiefly  important 
as  a  sign  of  a  single  morbid  condition,  viz.,  abnormal  acoomulation 
of  air  in  the  pulmonary  cells,  constituting  pulmonary  or  yesicular 
emphysema.  The  physical  change  in  the  lung  in  this  affection  ren- 
ders the  fact  of  an  increased  sonorousness  sufficiently  intelligiUa 
The  amount  of  resonance  proper  to  health  depends  on  the  presmae 
of  air  in  a  certain  proportion  to  the  solid  parts.    When,  from 

>  Op.  cit. 
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the  quantity  of  air  is  increased,  the  solid  parts  remaining  the  same, 
or  even  diminished  by  the  atrophy  which  may  accompany  emphy- 
sema, a  greater  intensity  of  the  percussionH90iind  would  be  looked 
for.  Associated  with  signs  developed  by  other  methods  of  explora- 
tion, this  is  quite  distinctive  of  emphysema.  With  the  exaggerated 
resonance  the  vesicular  quality  is  preserved.  This  fact  distinguishes 
it  from  the  increased  sonorousness  due  to  another  and  quite  different 
affection,  viz.,  pneumothorax,  in  which  an  abnormal  clearness  exists, 
without  the  vesicular  quality,  in  other  words  with  tympanitic  reso- 
nance. In  emphysematous  distension  of  lung,  however,  the  vesi- 
cular quality  of  resonance,  although  preserved,  is  more  or  less  dimi- 
nished, and  in  proportion  as  it  loses  this  quality  it  acquires  a  tympa- 
nitic character :  this,  d  priartj  would  be  expected.  Moreover,  the 
increase  in  sonorousness  is  not  proportionate  to  the  degree  of  enlarge- 
ment or  distension  of  the  air-cells.  This  interesting  fact  has  been 
pointed  out  particularly  by  Skoda.  If  the  lung  become  highly  emphy- 
sematous, and  the  chest  considerably  expanded  in  consequence  of  the 
greater  volume  which  the  lung  acquires,  instead  of  being  remarkably 
sonorous  the  chest  may  even  yield  on  percussion  a  dull  sound,  and 
under  these  circumstances  the  vesicular  quality  is  proportionally  less 
marked.  This  fact  is  probably  due  mainly  to  the  extreme  tension  of 
the  pulmonary  organs  and  the  thoracic  parietes. 

In  proportion  as  exaggerated  vesicular  resonance  preserves  the 
vesicular  quality,  it  may  probably  be  stated  as  a  general  rule  that 
the  percussion-sound  is  long  in  duration  and  low  in  pitch.  Con- 
versely in  proportion  as  it  loses  this  quality,  and  becomes  tympanitic 
in  character,  it  is  shorter  and  higher  in  pitch. 

In  determining  the  existence  of  exaggerated  vesicular  resonance 
we  should  be  at  a  loss  in  cases  in  which  both  lungs  are  equally 
affected  by  emphysema,  were  we  not  aided  by  signs  developed  by 
other  methods  than  percussion,  and  also  by  symptoms ;  because  we 
have  no  fixed  standard  of  natural  resonance,  and  there  are  wide  dif- 
ferences in  different  persons  in  this  particular.  The  evidence  afforded 
by  percussion  alone  is  much  more  complete  when  the  affection  is 
limited  to  one  side,  or  exists  to  a  greater  extent  on  one  side  than  on 
the  other,  which  is  usually  the  case.  Under  these  circumstances  we 
have  the  advantage  of  a  comparison  of  the  two  sides.  It  is  needless 
to  add  that  the  natural  resonance  of  different  regions  on  the  same 
side  differing  considerably  in  health,  it  is  necessary  here,  as  in  other 
instances,  to  institute  a  comparison  between  corresponding  situations 
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on  the  two  sides.  In  one  situation,  howerer,  the  effect  of  empkyscBi 
is  to  render  more  equal  corresponding  regions  in  wlueh  there  is  a 
disparity  in  health ;  reference  is  had  to  the  mammaiy  region.  The 
prsecordia  is  naturally  dull  in  consequence  of  the  presence  of  tk 
heart,  which  the  lung  does  not  completely  overlay.  Bat  if  the  lift 
lung  become  highly  emphysematous,  the  heart  is  fiilly  oorered  and 
removed  from  the  thoracic  walls,  so  that  the  percoBsion-fioimd  k 
abnormally  clear  in  that  situation,  and  it  may  require  fondble  pa*- 
cussion  to  discover  a  disparity  between  the  two  sides. 

Guided  by  percussion,  alone,  in  cases  in  which  the  Yesicular  rsio- 
nance  is  greater  on  one  side  than  on  the  other,  there  would  be  i 
liability  to  err  in  attributing  this  apparently  increased  sonoroiuiiM 
to  emphysema,  when,  in  fact,  it  is  simply  the  normal  resonance,  bit 
relatively  greater  in  consequence  of  disease  seated  in  the  other  sidey 
which  diminishes  the  resonance  on  that  side.  This  error  is  avoided 
by  resorting  to  other  signs  pointing  to  the  side  affected. 

As  already  stated,  exaggerated  vesicular  resonance  is  chiefly  vah- 
able  as  a  sign  of  emphysema.  It  is  altogether  probable  that  what 
the  lung  of  one  side  becomes  hypertrophied,  in  other  words,  acquini 
an  increased  expansion  in  consequence  of  the  lung  on  the  other  side 
being  rendered  useless  by  disease,  as  in  cases  of  chronic  pleurisy,  the 
degree  of  resonance  exceeds  that  belonging  to  health.  It  is  difficult 
to  determine  this  fact  positively,  unless  we  chance  to  know  the 
amount  of  resonance  peculiar  to  the  individual  before  he  was  attacked 
with  the  disease,  because  we  lose  the  resonance  of  the  diseased  side 
as  a  standard  for  comparison.  The  point,  however,  possesses  littk 
or  no  importance  in  diagnosis. 

The  sonorousness  of  the  chest,  becomes,  of  course,  greater  in  pro- 
portion as  the  coverings  of  the  thoracic  walls  are  attenuated  in  the 
progress  of  diseases  attended  by  emaciation.  But  under  these  eb- 
cumstanccs  both  sides  are  equally  affected ;  this,  in  connection  with 
the  absence  of  other  signs,  suflBces  to  exclude  pulmonary  disease. 

2.  Diminished  Resonance,  or  Dulness.— ^As  a  sign  of  disease 
resonance  is  much  oftener  lessened  than  augmented.  Indeed,  this  a 
the  change  which  occurs  in  the  vast  majority  of  pulmonary  affectioiia 
The  morbid  conditions  which  occasion  it  are  quite  numerous.  Under 
this  division,  it  should  be  premised,  are  embraced  the  instances  is 
which  the  resonance  is  less  than  normal,  without  being  completely  abo- 
lished, and  the  diminution  may  have  every  possible  degree  of  gradatisa 
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from  the  sonorousness  of  health,  to  a  point  at  which  resonance  ceases. 
The  sound  is  dull  nntil  this  point  is  reached,  when  it  becomes  yio^. 

Normal  resonance  is  impaired,  whenever,  from  any  morbid  cause, 
solids  or  liquids  occupy  space  within  the  chest  at  the  expense  of  the 
normal  quantity  of  air  in  the  vesicles.  This  occurs  in  a  variety  of 
diseases,  the  more  important  of  which  are  as  follows : 

a.  In  some  rare  instances  a  disproportion  between  the  solid  struc- 
tures and  the  air  takes  place  as  the  result  of  the  reduction  in  the  quan- 
tity of  the  latter,  the  former  not  being  increased.  An  obstruction  may 
exist  from  the  presence  of  a  morbid  product  or  a  foreign  body  within 
the  bronchial  tubes,  which  resists  the  ingress  of  air  to  the  cells  with 
inspiration,  but  permits  its  egress  with  expiration.  Collapse  of  more 
or  less  of  the  pulmonary  lobules,  under  these  circumstances,  may 
follow.  The  effect  on  the  percussion-sound  is  to  diminish  the  normal 
resonance,  which  depends,  cceteris  paribuSj  on  the  quantity  of  air  con- 
tained in  the  pulmonary  vesicles.  In  the  vast  majority  of  cases, 
however,  this  effect  is  due  to  the  increase  of  the  solid  contents  of  the 
chest,  which  occupy  space  to  the  exclusion  of  air. 

b.  A  thin  stratum  of  liquid  between  the  pleural  surfaces,  serum,  or 
serum  and  coagulable  lymph,  in  hydrothorax  and  pleurisy,  may 
occasion  more  or  less  dulness  on  percussion.  This  is  an  infrequent 
cause,  the  quantity  of  liquid  effusion  and  fibrinous  exudation  gene- 
rally being  so  disposed,  and  in  sufficient  quantity,  to  occasion  total 
loss  of  resonance,  or  flatness,  over  a  greater  or  less  distance  from 
the  base  of  the  chest  upward.  Instances,  however,  may  occur, 
in  which,  from  adhesions  of  the  pleural  surfaces,  a  small  quantity  of 
these  products  may  be  confined  within  circumscribed  limits,  removing 
the  lungs  from  the  walls  of  the  chest  sufficiently  to  diminish  but  not 
destroy  vesicular  resonance. 

In  cases  in  which  a  considerable  quantity  of  liquid  is  contained 
within  the  pleural  sac,  the  lung,  of  necessity,  undergoes  compression 
and  condensation.  Over  the  portion  of  the  chest  beneath  which  the 
condensed  lung  lies,  the  vesicular  resonance  is  diminished,  the  reduc- 
tion of  the  lung  in  volume  increasing  the  proportion  of  solids  to  the 
quantity  of  air  within  the  cells.  At  the  summit  of  the  chest,  there- 
fore, the  percussion-sound  is  usually  dull.  But  under  these  circum- 
stances a  sonorousness  frequently  exists,  modified  in  quality,  which 
will  be  noticed  under  the  head  of  Tympanitic  Resonance. 

c.  A  very  large  accumulation  of  morbid  products  within  the  bron- 
chial tubes  may  be  attended  by  slight  dulness.  This  also  is  ex- 
tremely rare.    Unless  the  quantity  be  so  great  as  not  only  to  fill  the 
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tabes,  bat  to  distend  them,  and  thos  encroacli  upon  the  air-cells,  the 
resonance  on  percussion  is  not  appreciably  lessened ;  hence,  as  vill  be 
seen  hereafter,  in  cases  of  bronchitis  attended  with  very  abandant 
expectoration,  the  normal  resonance  is  not  sensibly  impaired.  Skoda 
denies  that  appreciable  dalness  ever  exists  in  cases  of  broncbiti& 
This  assertion  is  too  positive,  and  does  not  accord  nith  the  obsem- 
tions  of  others. 

d.  Congestion  of  the  pulmonary  vessels  may  exist  to  sach  an  ex- 
tent that  the  blood,  occupying  space  at  the  expense  of  the  normal 
capacity  of  the  air-cells,  the  resonance  is  diminished.  Moderate  or 
even  considerable  congestion  does  not  produce  this  effect.  The 
engorgement  must  be  great ;  a  sufficient  degree  obtains  in  some  casesat 
least  of  pneumonitis,  during  the  first  stage,  or  stage  of  engorgement,' 
and  in  the  hypostatic  congestion  of  the  dependent  portion  of  the 
lungs  taking  place  towards  the  close  of  life  in  various  diseases. 

e.  The  exudation  of  coagulable  lymph  within  the  air-cells  which 
characterizes  the  second  stage  of  pneumonitis,  or  the  stage  of  solidifi- 
cation, occasions  notable  dulness.  Here  the  cells  themselves  an 
to  a  greater  or  less  extent  filled  with  solid  matter,  supplanting,  in 
proportion  to  its  abundance,  the  air.  The  dulness  will,  axterii 
paribuSj  be  proportionate  to  the  quantity  of  exudation,  occasionally 
merging  into  complete  flatness.  Certain  circumstances  distinctive  of 
the  solidification  of  the  lung,  which  occurs  in  the  form  of  pneumonitifl 
usually  presented  in  the  adult,  viz.,  lobar  pneumonitis,  will  be 
noticed  under  the  head  of  Absence  of  Resonance  or  Dulness. 

/.  Efiusion  of  serum  within  the  air-vesicles  and  areolar  tissue  of 
the  lungs,  is  another  morbid  condition  attended  by  dulness,  and  in 
some  instances  flatness.  This  condition,  never  a  primitive  aflfection, 
but  generally  incident,  when  it  takes  place,  to  disease  of  heart  indue* 
ing  pulmonary  congestion,  is  to  be  included  among  the  infrequent 
causes  of  diminished  resonance. 

g.  Deposit  of  tuberculous  matter  within  the  cells  is  the  most  fre- 

*  This  appears  to  be  denied  by  Skoda ;  and  since  death  rarely  occurs  from  pneumonitis 
during  the  stage  of  engorgement,  opportunities  to  demonstrate  the  correctness  of  the 
statement  which  has  been  made  are  not  of\en  obtained.  In  a  case  under  my  observatioo, 
in  which  a  patient  died  with  enormous  dilatation  of  the  heart  shortly  aAer  tin  attack  of 
pneumonitis,  tlie  limits  of  the  lower  lobe  of  the  right  lung  had  been  marked  on  the 
chest  by  a  line  of  obvious  dulness  on  percussion ;  and  this  lobe  after  death  was  Ibund 
in  the  first  stage  of  inflammation,  no  solid  exudation  having  taken  place.  (Hospital 
Record  for  April,  1855,  cases  of  Peterson.)  The  denial  by  Skoda  is  not  in  accordance 
with  the  ob8er\'ation8  of  others. 
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quent  in  its  occurrence  of  the  morbid  conditions  characterized  by  the 
change  in  the  percussion-sound  under  consideration.  The  mode  in 
which  it  occasions  diminished  resonance  is  the  same  as  in  pneumonitis. 

A.  Carcinomatous  infiltration  of  the  puhnonar  j  parenchyma,  for- 
tunately extremely  rare,  will  occasion  dulness,  in  the  same  manner 
as  tuberculous  matter. 

t.  Extravasation  of  blood,  constituting  pulmonary  apoplexy,  is 
another  rare  form  of  disease,  producing  the  same  effect  in  the  same 
▼ay. 

k.  Tumors,  morbid  growths,  aneurisms,  and  enlarged  bronchial 
glands,  are  occasional  forms  of  disease,  which,  according  to  the  extent 
of  encroachment  on  the  thoracic  space,  lead  either  to  diminution  or 
absence  of  vesicular  resonance. 

In  each  and  all  of  these  various  affections,  percussion  alone  deve- 
lopes  nothing  beyond  the  simple  fact  of  the  existence  of  some  physical 
alteration  preceding  dulness.  It  affords  no  information  in  parti- 
cular cases,  as  to  which  one  of  the  different  morbid  conditions  exists. 
To  determine  this  point  the  co-operation  of  other  methods  of  explora- 
tion is  requisite,  taken  in  connection  with  symptoms,  and  the  known 
laws  of  diseases.  In  certain  instances,  however,  the  situation  of  the 
dulness,  irrespective  of  other  signs,  or  of  symptoms,  is  a  sufficient 
ground  for  a  strong  presumption  as  to  the  nature  of  the  disease.  K 
the  dulness  extend  over  the  space  occupied  by  the  lower  lobe,  espe- 
cially of  the  right  lung,  it  probably  arises  from  pneumonitis,  this 
affection  being  seated,  in  the  great  majority  of  cases,  in  the  lower 
lobe,  oftener  of  the  right  than  the  left  side.  If,  on  the  other  hand, 
the  dulness  exists  at  the  summit  of  the  chest  on  one  side,  the  chances 
are  greatly  in  favor  of  its  proceeding  from  a  tuberculous  deposit,  in 
view  of  the  frequency  of  that  disease,  taken  in  connection  with  the 
fact  that  the  deposit  first  takes  place,  almost  invariably,  at  or  near 
the  apex  of  the  lung  on  one  side.  But  it  is  rarely,  if  ever,  necessary 
to  rely  on  the  evidence  afforded  by  one  only  of  the  methods  of  explo- 
ration, or  to  depend  on  signs  to  the  exclusion  of  symptoms.  And  it 
is  one  of  the  great  advantages  pertaining  to  physical  diagnosis  that 
phenomena  developed  by  different  modes  of  examination  may  be 
brought  together,  mutually  serving  to  supply  deficiencies,  correct 
liabilities  to  error,  and  combining  to  render  positive  the  conclusions 
therefrom  educed. 

Incidental  to  diminiahed  vesicular  resonance  are  certain  deviations 
relating  to  pitch,  duration  of  sound,  and  the  sense  of  resistance.    As 
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a  general  rule,  when  the  solid  contents  of  the  cheBt  are  inereaaed  at 
the  expense  of  air  within  the  cells,  whatever  may  be  the  fomi  of  Pl- 
ease involving  this  physical  change,not  only  is  the  yesicular  reaoniiiee 
diminished,  but  the  pitch  of  the  percussion-sound  is  raised,  the  Boond 
is  shortened  in  duration,  and  the  sense  of  resistance  is  increiaei 
These  four  deviations  generally  go  together,  viz.,  diminished  resonaaoi^ 
elevation  of  pitch,  shortened  duration,  and  greater  resiBtaiice.  Thisnds 
is  important  to  be  borne  in  mind  in  the  practice  of  percassion.  A  dd 
vesicular  sound,  contrasted  with  a  clear  vesicular  sound,  is  at  Ae 
same  time  higher  in  pitch,  less  in  duration,  and  the  sense  of 
tance  is  greater.  In  the  several  forms  of  disease,  therefore, 
have  been  enumerated,  these  changes  are  united. 

A  point  highly  important  to  be  understood  in  connection  irith  dM 
subject  is,  that  vesicular  resonance  may  be  diminished  or  aboliBhed, 
not  involving  a  corresponding  loss,  but  even  with  an  increased  d^m 
of  sonorousness :  that  is,  sonorousness  may  exist  to  an  extent  eqnl 
to  that  in  health  and  even  greater,  but  without  the  vesicnlar  quafiftf, 
the  resonance,  in  other  words,  being  more  or  less  tympanitic.  In  ik 
majority  of  instances  in  which  the  solid  contents  of  the  chest  m 
increased  at  the  expense  of  the  air  in  the  vesicles,  it  is  probably  tm 
that  the  percussion-sound  becomes  proportionately  duU  in  every  mam, 
using  this  term  with  its  ordinary  acceptation ;  but  in  a  certain  ratio  rf 
cases  it  is  otherwise.  The  vesicular  resonance  is  diminished,  but  ■ 
this  sense  only  the  sound  is  dull.  The  vesicular  quality  is  rephflel 
by  Sr  sonorousness,  it  may  be  exceeding  the  normal  intensity,  ail 
approximating  more  or  less  to  a  tympanitic  resonance.  Hmice^  ■ 
cases  of  compression  of  lung  from  pleuritic  effusion,  as  already  stats^ 
and  also  in  solidification  from  tuberculous  deposit  or  inflammatoiypM- 
ducts,  percussion  sometimes  elicits  an  exaggerated  tympanitic  sovni 
This  point  will  be  considered  under  the  head  of  Tympanitic  Resonanoei 
The  fact  just  stated  obviously  has  an  important  bearing  on  the  sab- 
ject  under  present  consideration.  The  proportion  of  instances  61  i^ 
forms  of  disease  just  referred  to,  in  which  the  fact  exists,  remains  ti 
be  settled  by  numerical  observations.  ^ 

Diminished  vesicular  resonance,  with  or  without  tympanitic  i 
ousness,  in  the  different  forms  of  disease  thus  characterised,  is  i 
tained  by  contrasting  the  two  sides  of  the  chest ;  for  fortanately  thi 
laws  governing  pulmonary  affections  do  not  conflict  with  making  €ae 
side  a  standard  of  comparison  by  which  to  estimate  the  deviations  bm 
health  on  the  other  side.   With  very  few  exceptions,  in  cases  of  pidBO- 
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nary  diseases,  attended  by  alterations  in  the  healthy  resonance  on 
percussion,  either  the  affection  is  confined  to  one  side,  or  is  more  ad- 
vanced on  one  side  than  on  the  other.  This  would  almost  seem  to  be 
an  express  provision  for  facility  of  diagnosis.  In  by  far  the  greater 
proportion  of  cases  occurring  in  practice,  in  which  the  resonance  on 
one  side  is  diminished  from  a  morbid  cause,  the  fact  is  determined 
without  difficulty.  The  disparity  between  corresponding  points  on 
the  two  sides  is  sufficiently  obvious  to  be  easily  recognized.  Occa- 
sionally, a  delicate  comparison  is  necessary.  This  is  sometimes  the 
case  in  the  early  stage  of  phthisis,  when  the  morbid  deposit  is  in  the 
form  of  small  disseminated  tubercles.  To  appreciate  a  slight  dif- 
ference which  may  be  significant  of  the  small  physical  change,  that 
has  as  yet  taken  place,  observing  all  the  precautions  that  have  been 
pointed  out,  and  repeating  on  corresponding  points  at  the  summit  of 
the  chest,  a  succession  of  strokes  as  equal  in  every  respect  as  possible, 
the  sound  elicited  on  the  two  sides  is  to  be  compared  as  respects  in- 
tensity, vesicular  quality,  pitch,  and  duration.  My  observations  have 
led  me  to  regard  attention  to  pitch,  as  particularly  useful,  in  cases  in 
which  delicacy  of  discrimination  is  required.^  A  variation  in  pitch 
by  one  who  has  what  is  called  a  ^^  musical  ear,"  is  more  easily  recog- 
nized, than  a  slight  disparity  in  the  amount  of  resonance ;  and  in 
some  instances  the  former  may  be  distinguishable  without  difficulty, 
when  the  latter  is  inappreciable.  In  cases,  therefore,  of  suspected 
tuberculosis,  it  is  important  to  compare  the  sounds  on  the  two  sides  as 
if  they  were  musical  notes,  in  order  to  determine  whether  they  are  in 
unison,  or  differ  in  their  diatonic  relation  to  each  other.  A  difference 
in  pitch  may  then  be  the  only  discoverable  evidence  of  dissimilarity, 
and,  in  connection  with  other  signs  and  symptoms,  may  be  entitled  to 
considerable  weight  in  the  diagnosis.'  The  importance  of  attention  to 
the  pitch  of  percussion-sounds  with  a  view  to  greater  nicety  and  accu- 
racy of  discrimination,  seems  to  me  not  to  have  been  sufficiently  appre- 
ciated by  most  writers  on  the  subject  of  physical  exploration.  A 
late  writer,  indeed,  whose  views  have  attracted  much  attention,  de- 
clares that  variations  in  this  respect  are  of  little  value  in  practice.' 
It  is  worthy  of  remark,  that  in  the  classification  of  percussion-sounds 
by  Auenbrugger,  variations  in  this  respect  occupied  the  first  rank, 

>  See  Prize  Essay  by  author. 

'  This  is  probably  tme  of  the  exceptional  cases,  to  be  referred  to  again  under  another 
head,  in  which  the  percussion-sound  over  the  site  of  tubercles  has  a  greater  degree  of 
sonorousness  than  belongs  to  health.    See  under  head  of  Tympanitic  Resonance. 

•Skoda. 
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aIiLc^I:  iritb  reference  to  this  point,  he  was  minppreliended  by  lus 
truisl&Tor  tni  commenutor  Conrisart,'  a  fact  which  may  perhaps  went 
vj  &ecouni  for  its  having  been  subsequently  overlooked  by  others.' 

In  estimating  the  diagnostic  value  of  a  slight  disparity  in  the  soundi 
elicited  It  percussion  on  the  summit  of  the  chest,  the  fact  that  in  bat  s 
uniJj  proyjnion  of  instances  is  there  perfect  correspondence  in  penou 
presumed  to  be  in  perfect  health,  and  whose  chests  do  not  exhibit  anj 
apparent  deviation  from  svmmetry,  is  to  be  borne  in  mind.  The  nk 
found  bv  observation  to  govern  the  differences  compatible  with  hetltk 
and  good  conformation,  also  has  a  very  important  practical  beanng 
in  diagnosis,  viz.,  in  the  great  majority  of  instances  in  which  sndi 
differences  exist,  slight  dulness,  or  elevation  of  pitch,  is  fonnd  on  the 
right  side.  From  this  fact  it  follows  that  dulness,  or  eleyation  of 
pitch,  situated  on  the  right  side,  are  very  likely  to  be  doe  to  • 
natural  disparity  between  the  two  sides;  but  situated  on  the  left  sidi^ 
it  probably  proceeds  from  a  morbid  condition. 

In  instituting  a  very  close  comparison,  as  already  remarked,  can 
should  be  taken  to  make  percussion  on  each  side  when  the  chest  ii 
equally  expanded.  This  is  to  be  done  by  requesting  the  patient  to 
hold  his  breath  after  a  full  or  moderate  inspiration,  until  the  oomps- 
rison  is  made.  It  is  stated^  that  in  some  cases  of  slight  solidifioatiaa 
from  disseminated  tubercles,  the  two  sides  may  present  a  maiked 
difference  in  the  contrast  between  the  sound  elicited  on  the  same  side 
by  percussing  first  after  a  full  inspiration,  and  next  after  a  forced 
expiration.  The  pathological  significance  of  a  disparity  in  tUl 
respect  is  impaired  by  the  fact  that  it  is  sometimes  observed  ii 
examinations  of  the  healthy  chest. 

In  every  instance  in  which  a  slight  disparity  between  the  two  udsi 
of  the  chest  is  discovered,  before  concluding  it  to  be  a  sign  of  pn- 
sent  disease,  it  is  to  be  ascertained  whether  it  be  not  due  to  a  want 
of  symmetry  in  conformation,  which  may  be  so  slight  as  to  escape 
observation  unless  attention  be  directed  to  the  point.  ImporUst 
errors  will  be  likely  to  be  committed  without  the  observance  of  tkii 
precaution. 

3.  Absence  of  Resonance,  or  Flatness. — Complete  abolition  of 
sonorousness  is  incident  to  certain  abnormal  conditions.     The  effect 

'  Notes  to  French  edition  of  Skoda  by  the  translator,  Dr.  AraiL 

'  The  importance  of  attention  to  variations  of  pitch  in  the  diagnosis  of  certain  csMicf 
phthisiit  is  emphatically  dwelt  upon  by  Dr.  Bowditch  in  his  work  entitled  **  The  Toof 
Stctlioscopist.'' 

*  J)t.  WaUhe  and  Dr.  J.  Hughes  Bennett. 
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of  percussion  is  the  same  as  when  the  thigh  is  struck.  The  sound 
is  said  to  be  fM.  Perfect  flatness  on  percussion  obtains  especially 
when  the  pleural  sac  is  filled  with  licjuid  efiusion,  either  serum,  serum 
and  lymph,  or  pus.  If  the  lung  or  an  entire  lobe  be  completely 
solidified  by  the  exudation  of  lymph,  or  infiltrated  tuberculous  mat- 
ter, there  may  be  flatness,  but  it  is  rarely  the  case  that  sonorousness 
is  so  completely  extinct  as  in  the  former  instance.  The  presence  of  a 
small  quantity  of  air  in  the  bronchial  tubes,  and  the  proximity  of  the 
solidified  portion  (if  the  whole  lung  be  not  solidified)  to  another  por- 
tion in  which  the  yesicles  contain  air,  occasion  a  slight  degree  of  re- 
sonance, although  perhaps  so  extremely  slight  as  not  to  be  appreciable 
without  comparison  with  the  efiect  of  percussion  on  a  part  which  is 
absolutely  flat.  A  large  tumor  within  the  chest  may  occasion  flatness. 
In  cases  in  which  flatness,  or  a  degree  of  dulness  closely  approxi- 
mating thereto,  exists  over  a  portion  of  the  chest,  the  discrimination 
lies  between  liquid  efiusion,  solidification  of  lung,  and  morbid  growth. 
It  follows  from  the  statement  just  made,  that  the  degree  of  flatness, 
or,  more  correctly,  the  existence  or  not  of  positive  flatness,  as  distin- 
guished from  dulness,  enters  into  this  discrimination.  Displacement 
of  the  lung  by  the  accumulation  of  liquid,  or  a  solid  tumor,  may  occa- 
sion absence  of  all  resonance,  while  over  lung,  be  it  ever  so  com- 
pletely solidified,  there  is  usually  only  an  extreme  of  dulness.  But 
in  making  this  discrimination,  important  information  is  derived  from 
the  situation  of  the  fiatness,  and,  in  certain  cases,  the  efiect  of  varia- 
tions in  the  position  of  the  patient.  If  the  fiatness  be  situated  at 
the  superior  portion  of  the  chest,  the  probabilities  are  vastly 
opposed  to  its  being  due  to  the  presence  of  liquid,  for,  excepting  in 
some  instances,  which  must  be  exceedingly  rare,  in  which  liquid  efiu- 
sion is  confined  to  the  upper  part  by  adhesion  of  the  pleural  surfaces 
below,  it  will  fall  to  the  bottom  of  the  sac,  and  the  flatness  will  extend 
upward  for  a  distance  proportionate  to  the  amount  of  the  effusion.  The 
extreme  dulness,  or  possibly  absolute  flatness,  due  to  solidification  of 
the  lower  lobe  in  pneumonitis,  may  be  ascertained  by  delineating  on 
the  chest  its  upper  boundary,  and  finding  that  the  line  pursues  the 
direction  of  the  interlobar  fissure.  This  is  a  point  pertaining  to  the 
physical  diagnosis  of  pneumonitis,  to  which  writers  on  the  subject 
have  not  sufficiently  adverted.  Moreover,  the  limits  of  the  fiatness 
or  dulness  incident  to  that  disease,  remains  unaltered  in  every  posi- 
tion of  the  patient.  The  same  remark  will  apply  to  tumors,  unless, 
as  may  happen,  and  an  instance  is  given  by  Walshe,  they  are  not 
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attached  except  by  a  small  pedicle.  But  in  a  certain  proportion  of 
cases  in  which  liquid  is  contained  within  the  pleural  sac,  the  level  of 
the  surface  of  the  liquid  varies  with  different  positions  of  the  body, 
and  may  be  ascertained  without  difficulty  by  percussion.  If  the 
level  be  ascertained  by  determining  the  line  of  flatness,  and  nuurked 
on  the  chest  when  the  body  of  the  patient  is  in  an  upright  poeitioii, 
it  will  be  found  to  encircle  the  chest  nearly  in  a  horizontal  diree- 
tion,  the  liquid  obeying  the  same  law  of  gravity  within  the  oheat,  as 
if  it  were  contained  in  a  vessel  out  of  the  body.  If  now  the  patient 
take  a  recumbent  posture,  the  level  of  the  liquid  in  front  will  be 
found  to  have  descended,  and  a  line  denoting  the  upper  boundary  of 
the  flatness,  pursues  from  this  point  a  diagonal  direction  intersectrng 
obliquely  the  horizontal  line  previously  made.  Or,  without  taking 
pains  to  demonstrate  the  variation  of  level  so  elaborately,  which  is 
not  always  convenient  in  practice ;  let  the  upper  limit  of  the  flatnoi 
in  front  be  ascertained  by  percussion,  while  the  trunk  is  in  a  vertled 
position ;  then  cause  the  patient  to  lie  down,  and  ascertain  if  ths 
resonance  do  not  extend  an  inch  or  more  below  the  point  at  whid, 
in  the  previous  position,  the  upper  limit  of  flatness  was  found  to  exiiL 
A  few  ounces  of  fluid  in  the  pleural  cavity  may,  in  some  instances,  be 
detected  in  the  manner  just  described.  The  physical  explanation  ef 
these  changes  is  sufficiently  obvious.  This  mode  of  determining,  by 
percussion,  the  presence  of  liquid  is  not  applicable  to  all  cases,  bit 
only  to  those  in  which  the  quantity  is  not  so  great  as  to  fill  the  pks- 
ral  sac,  compressing  the  lung  into  a  small  space,  and  to  those  in  wUA 
the  movement  of  the  liquid  is  not  prevented  by  adhesions  of  Ae 
pleural  surfaces.  Both  these  conditions  are  apt  to  be  wanting  ii 
pleurisy,  and  hence  the  test  is  less  frequently  available  in  that  i 
tion  than  in  hydrothorax.  The  discrimination,  however,  of 
occasioned  by  liquid  effusion,  from  that  which  may  be  due  to  solidii- 
cation  of  lung,  does  not  depend  exclusively  on  the  evidence  obtsisei 
by  percussion.  The  physical  signs  derived  from  other  methods  ef 
exploration,  combined  with  those  afforded  by  percussion,  genetsDj 
warrant  a  positive  diagnosis.  The  employment  of  percussion  sfitf 
the  rules  just  given  enables  the  practitioner  to  determine  from  dayti 
day,  or  from  week  to  week,  the  changes  which  (ake  place  in  the  qpnr 
tity  of  liquid  effusion.  The  progress  of  the  disease  and  the  eSedi  d 
remedies  may  thus  be  accurately  observed.  This  is  a  prekotical  eoi- 
sideration  of  no  small  importance.  With  a  view  to  note  the  incraee 
or  diminution  of  the  fluid,  the  line  of  flatness,  denoting  the  lerd  ef 
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the  liquid,  while  the  body  is  in  a  vertical  position,  may  be  perma- 
nently marked  on  the  chest  by  means  of  a  stick  of  the  nitrate  of 
silver.  The  series  of  lines  thus  made  during  the  course  of  pleurisy 
or  hydrothorax,  form  a  kind  of  diagram  illustrating  its  past  history. 
The  physical  conditions  producing  absence  of  resonance,  or  flatness, 
occasion  at  the  same  time,  and  usually  in  a  notable  degree,  a  sense 
of  incrc^ed  resistance ;  in  other  words,  the  ribs  are  less  yielding  to 
pressure  from  without.  This  sign,  eceteria  paribus j  will  be  marked  in 
proportion  to  the  elasticity  of  the  costal  cartilages,  and  hence  be  more 
obvious  in  early  life  than  after  the  thoracic  walls  become  unyielding 
from  the  stiffening  and  ossification  incident  to  advanced  years. 

4.  Tympanitic  Rbsonance. — Agreeably  to  the  definition  already 
given,  under  this  head  are  embraced  all  kinds  of  sonorousness  which 
want  the  special  quality  or  timbre  characteristic  of  the  presence  of  air 
in  cells,  which  has  been  distinguished  as  vesicular  resonance.  The 
name  implies  a  drum-like  sound,  and  the  type  is  the  sound  emitted  by 
the  tympanitic  abdomen.  It  is  proper  to  state  that  the  expression  is 
not  generally  used  in  a  sense  so  comprehensive.  By  some  writers^  it  is 
limited  to  exaggerated  pulmonary  or  vesicular  resonance.  With  the 
French  it  is  considered  to  denote  a  clear,  intense  sound,  without 
necessarily  having  any  special  quality  or  timbre.*  It  seems  appro- 
priate, and  simplifies  the  subject,  to  call  the  different  percussion-sounds 
tympanitic,  which,  however  they  may  differ  among  themselves,  agree 
in  tliis,  viz.,  that  they  are  non-vesicular.  The  distinctive  feature, 
then,  of  tympanitic  resonance  pertains  to  its  quality  or  timbre.  It 
may  have  any  degree  of  in^nsity  so  long  as  it  possesses  the  negative 
distinction  just  named.  It  may  be  louder  or  clearer  than  the  normal 
resonance,  or,  on  the  other  hand,  a  sound  ever  so  dull,  which  is  not 
fiat,  may  be  tympanitic'  It  presents  under  different  circumstances 
striking  modifications,  which  are  practically  not  unimportant,  but  it 
suffices  to  consider  them  as  constituting  different  varieties  of  tympa- 
nitic resonance. 

*  Walshe,  first  edition. 

^  Dr.  Henri  Roger,  Archives  g^n^rales  de  m^decine,  1852. 

'  Dr.  Stokes  makes  a  statement  similar  to  this.  Speaking  of  the  diflference  between 
the  resonance  on  the  left  side  from  the  presence  of  gas  in  the  stomach  and  that  from 
pneumothorax,  he  says,  **  I  might  say,  and  stethosoopists  will  appreciate  the  distinction, 
that  the  one  is  a  tympanitic  dulness,  the  other  a  tympanitic  clearness."  Diseases  of  the 
Chest,  2d  Am.  edition,  1844,  page  284. 
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It  has  been  necessarj  already  to  refer  to  the  tympttnitio  quality  of 
percussion-sounds.  The  exaggerated  resonance  of  emphysema  ae- 
quires  a  tympanitic  character,  but  without  losing  entirely  the  veo- 
cular  quality.^  When  the  tension  is  great,  in  some  oases  of  emphy- 
sema, the  sonorousness  diminishes,  as  has  been  stated  ahready,  and 
the  sound  is  then  said  by  Skoda  to  be  non-tympanitio.  But  hy  thii 
expression  is  meant  simply  that  the  loudness  and  deamess  are  dimi- 
nished. Using  the  term  tympanitic  as  applied  to  an  altered  quality 
of  sound,  the  statement  by  Skoda  is  incorrect,  inasmuch  as  with  die 
diminution  of  sonorousness  under  these  circumstances  the  yesicular 
quality  is  not  increased.  The  tympanitic  quality  may  be  combined 
in  every  proportion  with  the  vesicular  quality  of  resonance.  In  po- 
cussing  the  chests  of  different  persons  in  health,  there  will  be  found 
to  be  marked  differences  as  respects  the  predominance  of  one  or  the 
other.  As  a  general  rule,  if  not  invariably,  it  may  be  stated  that  la 
proportion  as  a  percussion-sound  approximates  to  tympanitic  reso- 
nance, either  in  health  or  disease,  the  pitch  is  raised.  Finally,  cm 
different  portions  of  the  chest  in  the  same  individual  the  resonance 
differs  in  this  respect.  In  the  lower  part  of  the  infra-olavicular 
region,  for  example,  the  vesicular  quality  is  marked ;  while  oyer  the 
scapula  it  is  much  less  so,  showing  that  this  peculiar  quality  is  not 
altogether  independent  of  the  thoracic  walls.  Frequently  oyer  the 
lower  part  of  the  left  side,  in  front,  and  laterally,  and  occasionally 
over  the  lower  part  of  the  right  side,  the  resonance  is  notably  tym- 
panitic, in  the  former  situation  from  the  presence  of  gas  in  the 
stomach,  and  in  the  latter  from  flatulent  distension  of  the  colon. 

Tympanitic  resonance  occurs  in  different  forms  of  disease,  and  pre- 
sents certain  modifications,  which,  to  some  extent,  are  significant  of 
particular  morbid  conditions.  These  modifications,  which  may  be 
considered  as  forming  several  varieties  of  this  division  of  percasDOii- 
sounds,  will  be  noticed  in  connection  with  the  different  affeetioai 
giving  rise  to  the  quality  of  resonance  under  consideration. 

Existing  in  a  marked  degree  of  intensity,  exceeding  that  of  nonnil 
resonance,  and  generally  even  the  exaggerated  resonance  of  emplif- 
sema,  it  becomes,  combined  with  other  circumstances,  a  sign  quite 
distinctive  of  the  presence  of  air  or  gas  in  considerable  qnantitf 

>  Were  it  not  so  desirable  as  it  is  to  avoid  creating  distinctions  and  moltipljiiv 
names  more  than  is  practically  essential,  I  should  propose  to  distingaiah  a  ] 
sound-partly  tympanitic  and  in  part  vesicular,  and  apply  to  it  the  title  of  ' 
nitie  retonance.    I  have  foimd  this  expression  convenient  in  making  olinioal  i 
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within  the  pleural  sac.  This  physical  condition  characterizes  the  dis- 
ease called  pneumothorax^  or  as  air  and  liquid  are  usually  combined 
in  variable  proportions,  pneumo-hydrothorax.  In  this  affection  per- 
cussion of  those  portions  of  chest  situated  over  the  space  occupied 
by  air,  elicits  a  loud  sonorousness  totally  devoid  of  vesicular  quality 
and  which  gives  to  the  mind  an  impression  of  a  hollow  space  of  con- 
siderable size  filled  with  air.  So  far  as  an  idea  of  size  is  conveyed, 
it  is  what  Skoda  calls  a  fully  in  distinction  from  an  empty  sound. 
An  interesting  fact  pertaining  to  the  sound  occurring  as  a  sign  of 
pneumo-hydrothorax  has  been  pointed  out  by  the  author  just  named. 
When  the  chest  is  greatly  distended  by  the  large  accumulation  of 
liquid  and  air,  the  degree  of  sonorousness  is  less  than  when  the 
distension  is  but  moderate.  The  sound  may  even  become  dull.  It 
is  stated  by  Skoda  that  it  becomes  non-tympanitic.  It  is  not,  how- 
ever, to  be  understood  by  this  expression  that  it  acquires  the  vesi- 
cular quality  of  resonance,  although  the  normal  resonance  of  the 
chest  is  cited  by  Skoda  as  the  type  of  a  non-tympanitic  sound.  It 
is  evident  that  the  quality  of  resonance  must  remain  tympanitic 
under  these  circumstances.  It  is  meant  only  that  it  loses  its  inten- 
sity. This  fact  is  probably  due  to  the  extreme  tension  of  the  tho- 
racic walls.  A  similar  phenomenon,  as  remarked  by  Walshe,  is 
observed  in  a  drum.  "  If  a  drum  be  tightened  to  the  extreme  point 
possible,  and  all  escape  of  air  from  its  cavity  prevented,  its  sound, 
when  struck,  becomes  muffled,  toneless,  almost  null.'' 

The  tympanitic  resonance  in  pneumo-hydrothorax  sometimes  has 
a  ringing  metallic  tone,  resembling  the  sound  produced  by  tapping 
lightly  the  back  of  the  hand  when  the  palm  is  applied  firmly  over  the 
ear.  This  character  of  resonance  is  more  apparent  if  percussion  be 
made  while  the  ear  is  applied  to  the  chest. 

The  presence  of  liquid  effusion  in  cases  of  pneumo-hydrothorax, 
gives  rise  to  fiatness  on  percussion  below  the  inferior  boundary  of  tym- 
panitic resonance,  and  the  relative  portions  of  the  surface  of  the  chest 
over  which  resonance  or  fiatness  are  found,  will  serve  to  determine 
the  relative  quantities  of  liquid  and  air.  If  the  pleural  surfaces  are 
free  from  adhesions,  the  tympanitic  resonance  will,  of  course,  exist  at 
the  superior  portion  of  the  chest,  the  body  being  in  a  vertical  position. 
But  inasmuch  as  pneumo-hydrothorax  occurs  oftener  as  an  accidental 
complication  of  phthisis  than  otherwise,  and  .since,  in  the  latter  affec- 
tion adhesions  generally  take  place  to  a  greater  or  less  extent,  the  air 
may  be  prevented  from  distending  the  upper  part  of  the  pleural  sac. 
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Under  these  circamstances,  there  may  be  a  liability  of  attributing  the 
tympanitic  sonorousness  due  to  air  between  the  pleural  sorfacea,  to 
the  presence  of  gas  within  the  stomach.  The  situation  of  the  space 
occupied  by  air  will  be  found  to  vary  with  the  position  of  the  patient. 
Thas,  if  when  the  trunk  is  inclined  far  backward  the  dimensions  of  the 
surface  corresponding  to  the  tympanitic  resonance  be  marked  on  the 
chest  in  front,  they  will  be  considerably  lessened  by  repeating  the 
examination  when  the  trunk  is  inclined  far  forward.  The  same  ii 
true,  of  course,  of  the  posterior  surface.  The  level  of  the  sorface  of 
the  liquid  may  be  ascertained  as  in  ordinary  pleurisy,  or  in  hydro- 
thorax,  and  this  will  be  found  to  vary  with  different  attitudes,  obeying 
the  same  rules  as  in  the  diseases  just  named. 

The  diagnosis  of  pneumo-hydrothorax  does  not  rest  exclusively  on 
percussion,  although  the  evidence  afforded  by  this  method  is  gene- 
rally in  itself  quite  conclusive.  With  an  imperfect  knowledge  of  the 
subject,  however,  there  are  liabilities  to  deception.  Emphysema,  as 
has  been  seen,  is  attended  not  only  by  exaggerated  sonorousness,  but 
a  quality  of  resonance  approximating  to  the  tympanitic.  It  does  not, 
however,  lose  entirely  the  vesicular  quality.  It  is  unaccompanied 
by  the  physical  signs  of  liquid  effusion,  and  is  distinguished  by  signs 
obtained  by  other  methods.  The  whole  of  the  left  side  is  sometimes 
rendered  highly  tympanitic  by  distension  of  the  stomach  with  gas. 
In  such  instances,  aside  from  the  distinctive  circumstances  which  ara 
not  less  applicable  than  in  emphysema,  the  intensity  of  the  tym- 
panitic resonance  is  greatest  at  the  lower  part  of  the  chest ;  and 
diminishes  in  proportion  as  percussion  is  made  toward  the  summit,  thu 
reversing  the  rule  which  obtains  in  pneumo-hydrothorax. 

A  condition  more  likely  to  lead  into  error  is  ordinary  pleurisy,  at- 
tended, as  is  not  unfrequently  the  case,  by  a  tympanitic  resonance, 
more  or  less  strongly  marked,  above  the  level  of  the  liquid,  on  the 
surface  beneath  which  is  situated  the  compressed  lung.  For  the 
knowledge  of  this  important  as  well  as  interesting  fact,  to  which  allu- 
sion has  already  been  made,  we  are  mainly  indebted  to  Skoda, 
lie  is  entitled  to  the  cre<lit  of  having  pointed  out  the  frequent  occur- 
rence of  increased  and  tympanitic  sonorousness  over  the  chest,  above 
the  line  of  flatness  denoting  the  height  to  which  the  liquid  rises. 

This  subject  has  also  been  investigated  by  Dr.  Henri  Roger  of 
Paris.*  The  latter  observer  found,  that  of  51  cases  of  pleurisy,  41 
were  characterized  by  this  feature.     In  these  cases  the  increased  tym- 

'  Aruliives  G^iieralcs  de  Mudecine,  185'J. 
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panitic  resonance  was  not  constantly  present,  but  existed  for  a  greater 
or  less  period  during  the  progress  of  the  disease.  The  fact  of  the 
occurrence  of  this  feature  was  not  altogether  novel.  It  had  been 
observed  by  Dr.  Williams.  I  had  noted  it  as  present,  in  a  marked 
degree,  in  two  cases  of  chronic  pleurisy  which  came  under  my  ob- 
servation several  years  ago.*  In  the  discovery  of  its  occurrence  in 
a  large  majority  of  cases  consists  the  novelty  of  the  point  under 
consideration.  This  being  the  fact,  it  seems  surprising  that  it  should 
have  been  so  long  overlooked. 

An  explanation,  offered  by  Dr.  Roger,  of  the  frequency  of  its  oc- 
currence having  escaped  attention,  is  that  practitioners  after  making 
the  diagnosis  of  the  presence  of  liquid  effusion,  have  not  been  in  the 
habit  of  comparing  the  two  sides  of  the  chest,  above  the  level  of 
the  fluid.  According  to  Dr.  Roger,  the  most  favorable  condition  for 
the  sign,  is  when  the  quantity  of  effusion  is  sufficient  to  fill  a  third  or 
half  the  cavity  of  the  chest,  and  it  does  not  exist  when  the  quantity  is 
either  very  small  or  very  large.  Dr.  Aran,  however,  has  observed 
it  in  the  early  stage  of  pleurisy,  in  which  the  amount'  of  effusion  was 
quite  small.  The  rationale  of  the  sign  is  a  matter  open  for  discus- 
sion. The  few  remarks  pertaining  thereto  that  I  shall  offer,  I  will  defer 
till  other  conditions  also  characterized  by  tympanitic  resonance  have 
been  noticed. 

Exaggerated  and  tympanitic  resonance  exists  sometimes  over  the 
lower  lobes  when  solidified  in  pneumonitis.  The  credit  of  having 
first  called  attention  to  this  fact,  is  attributed  to  the  late  Dr.  Graves, 
of  Dublin.  On  the  left  side  this  is  not  uncommon,  and  the  explana- 
tion which  at  once  suggests  itself,  and  which  is  probably  applicable 
to  many  instances,  refers  the  resonance  to  the  transmitted  gastric 
sound  so  frequently  found  in  health  at  the  inferior  portion  of  the  left 
side.  On  the  right  side  it  may  be  due  to  the  presence  of  gas  in  the 
transverse  colon. 

An  exaggerated  and  tympanitic  resonance  over  the  superior  lobes 
in  cases  of  pneumonitis  in  which  the  lower  lobes  are  solidified,  is  not 
unusual.  This  has  been  noticed  by  several  observers.  Judging  from 
the  results  of  recent  observations  directed  to  this  point,  I  should 
say  this  was  the  rule.  This,  then,  is  to  be  classed  among  the  different 
morbid  conditions  in  connection  with  which  increased  sonorousness 
with  the  tympanitic  quality  is  produced,  if  not  uniformly,  yet  in  a  cer- 
tain proportion  of  cases. 

'  See  Essay  on  Chronic  Pleurisy,  by  author. 

*  Note  to  French  translation  of  Skoda's  Treatise. 
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Belonging  to  the  same  category  is  the  occurrence  of  tympanitic 
reBonance  occasioDally,  more  or  less  intense,  over  consolidation  of  the 
superior  portion  of  the  lung  from  pneumonitis  or  tuberculosis.  This 
I  have  repeatedly  observed.  Skoda  has  also  demonstrated  the 
co-existence  of  tympanitic  resonance  vith  oedema  and  pnlmonaxy 
apoplexy,  and  Dr.  Roger  has  observed  it  in  lobular  pnenmonia.^ 

These  developments,  in  a  great  measure  of  recent  date,  are  of  con- 
siderable importance  in  their  practical  bearing  on  physical  explora- 
tion. A  sonorousness  greater  than  natural  and  tympanitic  in  qoality, 
may  be  present  in  connection  with  physical  conditions  of  the  parts 
within  the  thorax,  which  a  priori  would  not  be  expected  to  give 
rise  to  such  an  effect,  and  which,  in  fact,  often,  if  not  generally,  are 
accompanied  by  dulness  or  flatness.  Whether  or  not  we  may  be  able 
to  account  for  the  facts  which  have  been  stated,  they  are  established 
by  clinical  observation.  Irrespective,  therefore,  of  theoretical  views 
relative  to  their  rationale,  the  facts  are  to  be  borne  in  mind.  To 
repeat  them,  in  general  terms, — ^in  cases  of  pleurisy  with  effusion^  or 
hydrothorax,  the  resonance  above  the  level  of  the  liquid  is  frequendj 
more  intense  than  on  a  corresponding  situation  on  the  non-affected 
side,  and  tympanitic  in  quality ;  in  cases  of  pneumonitis  affiectiag  aa 
inferior  lobe,  the  healthy  lung  above  the  limits  of  respiration  generally 
emits  a  resonance  more  or  less  intense  and  tympanitic ;  and  oyer  soli- 
dified lung,  not  only  when  the  lower  lobe  is  the  portion  affected,  ia 
which  case  we  may  suppose  a  gastric  or  intestinal  sound  is  transmitted, 
but  also  when  the  solidification  is  situated  in  a  superior  part,  be  it  fraa 
tubercle,  from  extravasated  blood,  or  lobular  pneumonitis,  an  exagge- 
rated and  tympanitic  resonance  may  exist  over  the  situation  of  the 
solidified  portions. 

Without  attention  to  these  facts,  the  greater  sonorousness  on  OM 
side  existing  in  connection  with  the  several  morbid  conditions  joR 
mentioned,  might  possibly  lead  the  observer  to  conclude  that  the 
healthy  side,  from  its  being  relatively  dull  on  percussion,  was  the 
side  diseased,  the  morbid  resonance  being  taken  as  the  standard  of 
health  in  the  individual  examined.  M.  Roger  states  that  he  has 
known  of  instances  in  which  this  mistake  was  committed.  Especially 
in  the  diagnosis  of  early  tuberculous  disease,  it  is  important  to  recol- 
lect that  an  exaggerated  tympanitic  resonance  at  the  summit  of  the 
chest  may  attend  the  presence  of  tubercles.  Such  instances  are  excep- 
tions to  the  general  rule,  stated  under  another  head,  that  a  tabercn- 
lous  deposit  occasions  diminished  resonance  on  percussion. 

*  Dr.  Roger,  in  Archives  gen&rales  de  MeJecine,  1852. 
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The  rationale  of  the  foregoing  interesting  and  important  facts  is 
a  matter  at  present  sub  judicCy  and  inasmuch  as  I  have  no  fruits  of 
personal  experiments  or  researches  to  offer,  I  shall  not  engage  in  a 
lengthened  discussion  of  the  subject.  To  account  for  an  exaggerated 
tympanitic  resonance  under  circumstances  in  which  it  is  clinically 
exceptional,  and  apparently  opposed  to  the  laws  of  physics,  viz.,  when 
the  lung  is  compressed  by  the  presence  of  liquid,  or  rendered  more 
dense  than  natural  by  solidification,  the  doctrine  has  been  advanced 
by  Skoda  that  '^  if  the  lung  contains  less  than  its  normal  quantity  of 
air,  it  yields  a  sound  which  approaches  to  the  tympanitic,  or  is  dis- 
tinctly tympanitic."*  He  bases  this  doctrine  on  experiments  made 
upon  the  pulmonary  organs  in  the  dead  subject,  and  also  removed  from 
the  body,  taken  in  connection  with  the  facts  pertaining  to  disease  which 
have  been  presented.  Clinically  this  doctrine  cannot  be  considered 
to  hold  good  in  the  light  of  a  general  law  for  abnormal  sonorousness 
in  cases  in  which  the  lungs  are  to  a  greater  or  less  extent  deprived 
of  their  normal  quantity  of  air,  in  other  words  rendered  more  dense 
by  disease,  is  by  no  means  an  invariable  sign,  but,  on  the  contrary, 
occurs  only  as  an  exception  to  the  general  rule.  The  sign,  there- 
fore, cannot  be  due  simply  to  the  mere  deprivation  of  air,  or  any 
constant  condition,  but  to  some  contingent  circumstances.  The 
question,  then,  is,  what  are  these  contingent  circumstances?  In 
cases  of  effusion  within  the  pleura,  the  natural  effect  is  to  condense 
the  lung  by  compression  of  the  liquid ;  but  it  is  not  certain  that  in 
all  instances  the  proportion  of  air  to  the  solid  tissues  above  the  level 
of  the  fluid  is  diminished.  By  the  force  of  the  inspiratory  movements 
causing  greater  dilatation  of  the  cells,  the  ratio  of  air  may  perhaps 
even  exceed  the  limits  of  health.  It  is  not  improbable  that  the  origin 
of  the  emphysema  and  dilatation  of  the  bronchias  which  sometimes  suc- 
ceed pleurisy  may  have  a  date  anterior  to  the  absorption  of  the  effused 
liquid.     These  are  points  which  claim  investigation. 

But  in  cases  in  which  abnormal  sonorousness  at  the  summit  of  the 
chest  occurs  in  connection  with  solidification  of  the  lower  lobe  from 
pneumonitis  it  is  gratuitous  to  suppose  that  the  relative  quantity  of 
air  to  solid  tissues  in  the  upper  lobe  is  diminished.  Its  occurrence 
under  these  circumstances  is  evidence  against  the  necessity  of  dimi- 
nution of  air  in  other  instances.  Dr.  Roger  found  by  experiments 
that  the  sound  elicited  by  percussing  a  lung  removed  from  the  body 
is  modified  according  to  the  substance  on  which  it  rests.     Thus  on 

'  Markham's  translation,  Am.  edition,  page  47. 
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a  bed  of  muscle  or  bone  it  emitted  a  normal  Bonnd,  bnt  floating  on 
the  surface  of  a  liquid  it  yielded  a  tympanitic  sound.  This  fact  may 
be  applied  to  explain  the  abnormal  resonance  incident  to  pleuritic 
effusion^  but  not  to  that  found  to  exist  in  certain  instances  over  tlie 
healthy  lung  in  cases  of  pneumonia.' 

The  tympanitic  resonance,  more  or  less  intense,  which  is  obserred 
over  solidified  lung  at  the  inferior  portion  of  the  chest,  especially 
on  the  left  side,  admits  of  an  explanation  ahready  stated,  Tiz.,  tnas- 
mitted  sonorousness  from  the  stomach  and  intestines.  When  it  is  prc^ 
sented  at  or  near  the  summit  of  the  chest,  over  deposits  of  tubercle  or 
extravasated  blood ;  or  in  cases  of  pneumonitis  affecting  the  npper  lobe, 
some  other  explanation  is  requisite.  It  has  been  attributed  to  two 
incidental  circumstances,  viz. :  1.  The  air  in  the  trachea  and  large 
bronchial  tubes,  in  consequence  of  surrounding  soKdification,  may  le 
supposed  to  give  rise  to  a  resonance  more  or  less  intense,  and  of 
course  devoid  of  the  vesicular  quality,  in  other  words  tympanitie^ 
resembling  the  sound  produced  by  percussing  the  trachea  :  this  is  tbe 
explanation  offered  by  Dr.  Williams.'  According  to  Skoda,  direct 
experiments  prove  its  incorrectness.  He  does  not  give  an  aecoont 
of  the  experiments  to  which  he  refers :  and  deductions  from  experi- 
ments made  out  of  the  body,  applied  to  the  parts  in  situ,  are  to  k 
received  with  a  certain  amount  of  distrust.  The  explanation  ii 
adopted  by  so  high  an  authority  as  Dr.  Walshe  on  subjects  pertaining 
to  physical  exploration,  and  it  is  considered  by  him  adequate  in  put 
to  explain  the  tympanitic  sonorousness^  which  is  found  at  the  sob- 
mit  of  the  chest  in  cases  of  pleuritic  effusion.  An  interesting  cm 
reported  by  M.  Monneret,  of  Paris,*  goes  to  show,  that  in  some  it 
stances,  at  least,  of  the  latter  description,  this  explanation  may  be  valid. 
In  this  case,  a  patient  at  the  Hospital  Necker,  in  connection  with  tlw 
physical  evidence  of  liquid  in  the  chest,  the  percussion-sound  at  tlw 
summit,  behind  and  in  front,  was  persistingly  tympanitic  and  at  die 
same  time  dull.     Paracentesis  was  resorted  to,  and  a  certain  qnantitj 

'  I  have  observed  in  a  case  of  pneumonitis  atfecting  the  lower  lobe  of  the  right  lifl|, 
tbe  physicot  signs  of  well-marked  moderate  emphysema  limited  to  the  upper  lobe  obAi 
affected  side,  viz.,  tympanitic  resonance,  diminished  intensity  of  the  respmitDiyinnrBVi 
and  increased  convexity  in  the  infra-clavicular  region.  Is  not  this  significmnt  of  iht 
condition  giving  rise  to  tympanitic  resonance  at  tlie  superior  part  of  the  cbeit  oa  Ai 
affected  side,  both  in  ca^cs  of  pleurisy  antl  pneumonitis  1 

*  Lectures  on  Diseases  of  the  Chest.  Dr.  WaUhc  attributes  the  suggectioa  to  Dr.  HadbBiL 
»  Called  by  Dr.  Walshe  tubulnr. 

*  Gazette  des  Hdpitaux,  August  31,  1854. 
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of  pus  removed.  Sabsequently  there  took  place  perforation  of  the 
lung  from  the  pleural  surface  within.  After  death,  it  was  found  that 
exactly  within  the  limits  of  the  tympanitic  percussion-sound  at  the 
summit  of  the  chest,  the  lung  was  firmly  attached  by  old  adhesions. 
The  reporter  attributes  the  tympanitic  resonance  in  this  case  to  the 
air  within  the  bronchial  tubes  modifying  the  sound  in  consequence  of 
the  close  attachment  of  the  lung  to  the  walls  of  the  chest. 

2.  The  second  incidental  circumstance  referred  to  is  emphysema- 
tous dilatation  of  the  cells  in  the  vicinity  of  the  solidified  portions  of 
lung.  It  is  sufficiently  intelligible  that  a  tympanitic  resonance  should 
exist  under  these  circumstances ;  and  this  is  admitted  by  Skoda.  That 
the  air-cells  surrounding  portions  of  lung  rendered  solid  by  tuber- 
culous deposits,  or  other  forms  of  disease,  are  consequently  liable 
to  become  emphysematous,  is  an  admitted  fact  in  pathology,  and 
accords  with  the  ingenious  theory  of  the  mechanism  by  which  emphy- 
sema is  produced,  lately  advanced  by  Dr.  Gairdner  of  Edinburgh.* 

It  is  readily  conceivable  that  the  two  circumstances  just  stated, 
viz.,  the  air  contained  in  the  bronchial  tubes  giving  rise  to  resonance 
in  consequence  of  solidification  of  the  parts  lying  between  these  tubes 
and  the  walls  of  the  chest,  and  local  emphysema,  may  be  combined 
contributing  conjointly  to  render  the  percussion  sound  more  or  less 
intense  and  tympanitic. 

Thus  far  the  expression  tympanitic  resonance  has  been  considered 
in  a  generic  sense,  as  a  non-vesicular  sound,  differing  in  different  in- 
.  stances  only  in  intensity.  It  is  occasionally  presented  with  peculiar 
modifications  of  quality,  which  are  in  some  measure  significant  of  a 
special  pathological  condition.  These  modifications  may  be  embraced 
in  two  classes,  viz.,  amphoric  resonanccj  and  the  cracked-metal  sound 
{bruit  de  potfeU). 

Amphoric  resonance  denotes  a  metallic  ringing  sound,  such  as  is 
sometimes  elicited  by  percussing  over  the  stomach,  and  which  may 
be  imitated  by  striking  the  cheek  when  the  jaws  are  moderately 
separated  and  the  integument  rendered  somewhat  tense,  as  is  done  in 

>  The  second  explanation  will  hardly  apply  to  cases  in  which  the  entire  upper  lobe 
IS  solidified  in  pneumonitis,  and  under  these  circumstances  I  have  repeatedly  noted  the 
presence  of  tympanitic  percussion-resonance.  There  seems  in  such  cases  to  be  no  alter- 
native but  to  adopt  the  explanation  of  Dr.  ViTilliams.  That  the  tympanitic  resonance  in 
such  instances  is  not  transmitted  from  the  stomach  (on  the  left  side)  is  probably  proved 
by  this  fact,  which  I  have  repeatedly  noted,  viz.,  the  pitch  of  the  tympanitic  sound  at 
the  summit,  and  that  of  the  gastric  tympanitic  sound  at  the  lower  part  of  the  chest,  may 
present  a  marked  disparity. 
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liif:  trick  of  imitating  the  pouring  of  liquid  from  a  bottle.  The  per- 
fyi*t}t:^>U'iioun(l  occasionally  assumes  this  peculiar  intonation  in  pneomo- 
hj'ir'ithorax  ;  and  possibly  also  in  cases  of  solidification  from  inflan- 
tf.:^\\f>u  or  tuberculous  deposit.  But  in  the  vast  proportion  of  tlie 
IfiXiancc.s  in  which  it  occurs  it  is  occasioned  by  a  tubercnlons  excan- 
tion  of  considerable  size,  and,  of  course,  more  or  less  empty.  Although 
hf,t  an  irifallil)le  sign  of  a  cavity,  the  evidence  is  very  nearly  conch- 
nivf;  if  it  bo  confined  within  a  circumscribed  space,  at  the  smnmit  of 
tb':  chest,  riorry  calls  it  a  ^^  water-sound,*'  under  the  suppositiot 
that  air  and  liquid  contained  in  a  cavity  are  necessary  for  its  pro- 
duction. This  opinion,  according  to  Skoda,  is  disproved  by  experi- 
m«:ntH. 

The  cracked-metal  sound,  as  the  title  implies,  resembles  that  pro- 
duced by  striking  a  cracked  metallic  vessel.  It  may  be  imitated  bj 
folding  the  palms  of  the  hands  loosely  and  striking  the  dorsal  surfaoe 
on  the  knee,  in  the  manner  frequently  done  to  amuse  children,  pro- 
ducing a  sound  as  if  piece:^  of  money  were  placed  between  the  pafaii& 
This,  like  the  ordinary  amphoric  resonance,  usually  denotes  a  cavity, 
but  not  invariably,  ricveral  observers  have  noticed  it  in  children  at 
the  summit  of  the  che«it  in  thoracic  affections  without  excavatioii, 
and  even  when  no  pulmonary  disease  existed.  Two  striking  instances 
have  fallen  under  my  o^  n  observation.  In  one,  a  child  five  years  of 
age  the  sign  was  marked  in  the  left  infra-clavicular  region,  and  after 
death  there  was  found  an  abundance  of  tuberculoiis  deposit  without 
excavations,  but  lying  directly  beneath  the  left  bronchus,  was  a  mas 
of  tuberculous  matter,  the  largest  collection  found  anywhere  being 
about  the  size  of  an  English  walnut.  In  the  other  case  alluded 
to,  the  child  was  reduced  to  extreme  emaciation,  but  without  cough  or 
other  symptoms  of  pulmonary  disease.  The  sign  in  the  latter  case 
was  so  well  marked  that  the  patient  was  several  times  presented  to  a 
medical  class  to  illustrate  the  peculiar  character  of  the  cracked-metd 
resonance.  The  production  of  this  sound  is  now  generally  attributed 
to  the  air  being  suddenly  and  forcibly  expelled  from  a  cayity  comma- 
nicating  with  the  bronchiac  by  several  free  openings,  precisely  as  the 
blow  on  the  knee  expels  the  air  between  the  palms  in  the  experiment 
mentioned  by  which  the  sound  may  be  imitated.  To  elicit  the  aooiid 
a  forcible  percussion  is  necessary,  and  a  single  blow  is  better  thta 
several  strokes  repeated  in  quick  succession.  The  patient's  moudi 
should  be  open.  If  the  mouth  and  nostrils  are  completely  closed  tha 
sign  is  not  heard.     This  fact  appears  to  demonstrate  the  prodnefeka 
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of  the  sound  in  the  manner  just  stated.  When  it  occurs  in  children 
without  the  existence  of  a  cavity,  it  is  due  to  the  air  being  expelled 
from  the  larger  bronchial  tubes  as  it  is  from  an  excavation.  Percus- 
sion at  the  summit  of  the  chest  in  children  may  be  brought  to 
bear  on  the  bronchial  tubes  with  greater  effect  than  in  adults, 
owing  to  the  greater  elasticity  of  the  costal  cartilages  in  early  life. 
The  sign,  however,  has  been  observed  in  adults  in  cases  in  which 
consolidation  of  the  lung  existed.  Occurring  at  the  summit  of  the 
chest  in  a  circumscribed  space,  especially  if  not  near  the  sternal 
extremity  of  the  infra-clavicular  region,  and  if  associated  with 
symptoms  denoting  advanced  tuberculous  disease,  the  cracked-metal 
resonance  is  almost  conclusive  evidence  of  the  existence  of  a  cavity, 
but  the  evidence  may  frequently  be  rendered  complete  by  its  associa- 
tion with  other  signs. 

It  would  be  an  error  to  suppose  that  either  of  the  preceding 
varieties  of  tympanitic  resonance  is  found,  save  in  a  very  small 
proportion  of  the  cases  in  which  excavations  in  the  lungs  have  taken 
place.  For  the  peculiar  sounds  to  be  produced,  the  cavity  must  be 
of  considerable  size ;  the  walls  must  be  sufficiently  rigid,  not  to 
collapse,  when  free  of  liquid  contents ;  it  must  be  situated  near  the 
superficies  of  the  lung,  or  the  pulmonary  substance  between  the  cavity 
and  the  walls  of  the  chest  must  be  solidified ;  and  other  conditions  may 
be  essential,  the  importance  of  which  is  not  so  appreciable.  Cavities 
resulting  from  circumscribed  gangrene,  or  abscesses  in  connection  with 
pneumonitis,  do  not  embrace  the  necessary  physical  conditions,  and 
the  signs  are  therefore  chiefly  significant  of  tuberculous  excavations. 
They  may  occur  in  connection  with  pouchtlike  enlargement  of  the 
bronchise. 

It  would  also  be  an  error  to  infer  that  whenever  a  cavity  gives  rise 
to  well-marked  tympanitic  resonance  on  percussion,  the  sound  is 
necessarily  either  amphoric  or  of  the  cracked-metal  character ;  a 
tympanitic,  t.  e.  a  non-vesicular  resonance,  may  be  elicited  over  a 
cavity  without  any  special  modification  of  the  quality  of  the  sound. 
Under  these  circumstances,  how  is  a  cavernous  resonance  to  be  dis- 
tinguished from  the  resonance  which  in  some  cases  of  tuberculous 
disease  is  found  at  the  summit  of  the  chest  prior  to  softening  and 
excavation  ?  Guided  by  the  evidence  which  percussion  alone  affords,  it 
would  certainly  be  difficult,  if  not  impossible,  to  make  the  discrimi- 
nation. If  a  distinct  tympanitic  resonance,  with  no  peculiarity  of 
character^  be  found  over  a  circumscribed  space,  at  the  summit  of  the 
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chest  on  one  side,  the  sound  elicited  aronnd  the  border  of  this  sptee 
being  dull,  the  evidence  thus  derived  solelj  by  percussion  of  the  ens- 
tcnce  and  situation  of  a  cayitj,  is  rerj  strong ;  and  the  evidence 
becomes  quite  concluiive  if,  the  disease  having  been  of  consideraUe 
duration,  and  attended  by  prettv  copious  expectoration,  it  should  be 
found  by  percussing  at  different  periods  of  the  day,  that  the  tympa- 
nitic resonance  is  sometimes  present,  and  at  other  times  absent: 
the  former  being  observed  to  occur  after  free  expectoration,  and  tbe 
latter  when  there  is  reason  to  suppose  that  the  cavity  is  filled  inA 
the  morbid  products  which  are  expectorated.  Occasionally  a  tympa- 
nitic resonance  at  the  summit  of  the  chest,  on  one  side,  is  found  to 
be  suddenly  developed  in  a  circumscribed  space,  in  which  previM 
dulness  had  been  ascertained  to  exist,  and  this  occurs  after  a  more 
or  less  copious  emission  of  puruloid  matter  by  expectoration.  Unda 
these  circumstances  the  evidence  of  a  cavity  is  quite  conclusive. 

The  physical  diagnosis  of  excavations,  however,  does  not  rest  a- 
clusivcly  on  the  evidence  afforded  by  percussion.  Important  signi 
are  obtained  by  other  methods  of  exploration,  especially  anscoltatioa 
So  far  as  percussion  is  concerned,  indeed,  the  results  of  percnsBOi 
arc  much  oftcner  negative  than  otherwise,  owing  to  the  cavities  beiag 
more  or  less  filled  with  liquid,  or  other  circumstances  not  beiag 
favorable  for  the  production  even  of  simple  tympanitic  resonance. 


Summary. 

The  abnormal  sounds  developed  by  percussion  are  distingouhel 
from  each  other,  and  from  the  normal  thoracic  resonance,  hy  vam- 
tions  in  timbre,  or  quality,  in  intensity,  in  pitch,  and  in  duratioa 
For  practical  purposes  it  suffices  to  arrange  them  into  divimons  baiel 
on  differences  in  intensity  and  in  quality ;  variations  in  pitch 
duration  furnishing  incidental  characters.  Thus  arranged,  the 
classes  of  abnormal  sounds  arc  as  follows:  1,  exaggerated  vescabr 
resonance;  2,  diminished  resonance;  3,  absence  of  resonance;  4^ 
tympanitic  resonance. 

1.  Exaggerated  vesicular  resonance  is  characteristic  of  yesicahr 
emphysema.  It  is  highly  distinctive  of  that  affection,  unleos  Ai 
distension  of  the  cells  and  expansion  of  the  thoracic  iralla  be  my 
great,  when  the  sonorousness  may  be  diminished.  Bzaggerated  re- 
sonance from  emphysema  retains  the  vesicular  quality  diatinctin  d 
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normal  resonance,  but  this  quality  may  be  diminished  more  or  less, 
and  the  sound  approximate  in  timbre  to  the  tympanitic.  In  propor- 
tion as  the  latter  alteration  takes  place,  the  pitch  is  raised. 

2.  Diminished  resonance,  or  dulness,  occurs,  as  a  general  rule, 
when  a  thin  stratum  of  liquid  removes  the  lung  a  short  distance  from 
the  chest ;  when  the  pulmonary  substance  is  condensed  by  pressure 
of  liquid  effusion  within  the  pleural  sac,  or,  more  rarely,  by  fluids  in 
the  bronchial  tubes,  by  serous  effusion  within  the  cells  or  areolar 
tissue,  and  by  vascular  engorgement ;  by  tumors  encroaching  on  the 
thoracic  space,  and  by  deposit  of  solid  products  within  the  lungs,  viz., 
coagulable  lymph,  tubercle,  carcinomatous  matter,  and  a  bloody  clot ; 
C€eteri8  paribus,  the  degree  of  dulness  is  in  proportion  to  the  extent  to 
which  the  air-cells  are  compromised,  and  the  relative  quantity  of  air 
to  the  solid  parts  reduced.  Important  exceptions  to  this  rule  are 
observed.  In  a  large  proportion  of  cases  of  pleural  effusion,  the  per- 
cussion-sound above  the  level  of  the  liquid,  for  a  variable  period 
during  the  progress  of  the  disease,  is  exaggerated,  and  in  its  charac- 
ter tympanitic.  The  same  is  true  of  the  percussion-sound  over  the 
healthy  lobe  on  the  side  in  which  the  lower  lobe  is  solidified  in  pneu- 
monitis. A  tympanitic  resonance  is  propagated  from  the  stomach 
and  intestines  in  cases  of  solidification  of  the  lower  lobes,  more  espe- 
cially the  left  lobe.  It  accompanies  also,  sometimes,  partial  solidifi- 
cation from  tubercle,  or  other  deposits  at  the  summit  of  the  chest. 
Whenever  the  sound  becomes  dull,  the  pitch  is  raised,  and  the  dura- 
tion shortened.  The  pitch  is  also  higher  when  it  becomes  tympanitic. 
The  diseases  in  which  diminished  resonance  occurs,  with  the  excep- 
tions just  stated,  are  pleurisy  and  hydrothorax,  above  the  level  of  the 
liquid ;  pneumonitis ;  oedema  of  the  lungs ;  great  congestion ;  pulmo- 
nary apoplexy ;  carcinoma,  and  tuberculosis. 

8.  Absence  of  resonance,  or  flatness,  is  occasioned  by  an  accumu- 
lation of  liquid  in  the  pleural  sac,  and  exists  below  the  level  of  the 
liquid ;  sometimes  by  complete  solidification  in  pneumonitis,  and  by 
tumors,  or  morbid  growths.  An  increased  sense  of  resistance,  under 
these  circumstances,  is  marked. 

4.  Tympanitic  resonance  embraces  all  abnormal  sounds  (exclusive, 
of  course,  of  flatness,  which  is,  strictly  speaking,  absence  of  sound), 
which  are  non-vesicular.  It  exists  in  the  most  marked  degree  in 
cases  of  pneumo-hydrothorax.  But  in  tHis  affection,  if  the  walls  of 
the  chest  are  distended  so  as  to  be  made  quite  tense,  the  sound  may 
become  dull,  although  in  character  still  tympanitic.      The  sound 
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transmitted  from  the  stomach  or  intestines,  when  percussion  is  made 
over  solidified  lung,  is  purely  tympanitic.  The  sonorousness  some- 
times existing  over  condensed  lung,  or  lung  solidified  by  morlnd 
deposits,  at  the  summit  of  the  chest,  is  also  more  or  less  tympanide. 
A  tympanitic  resonance  may  also  be  developed  by  percussion  over 
tuberculous  excavations.  In  the  latter  case  it  is  circumscribed  in 
extent.  Tympanitic  resonance,  under  these  circumstances,  occasioB- 
ally  presents  a  ringing  metallic  intonation,  and  it  is  then  called 
amphoric  resonance.  This  modification  is  sometimes  observed  whei 
sonorousness  exists  over  solidified  lung.  Another  modification  is  a 
cracked-metal  sound  {bruit  de  pot  feU)^  sometimes  produced  by  per 
cussing  over  a  cavity  of  considerable  size,  superficially  sitoaled, 
having  rigid  walls,  and  communicating  freely  by  several  orifices  vid 
the  bronchial  tubes.  The  same  peculiar  sound,  however,  has  beea 
repeatedly  observed  in  children  at  the  summit  of  the  chest,  bdag 
caused  by  the  forcible  expulsion  of  the  air  from  the  bronchial  tubes. 


History. 

Percussion  was  first  proposed  as  a  means  of  determining  the  nature 
and  seat  of  diseases  by  Leopold  Auenbrugger,  bom  in  Graetz,  in 
Styria,  in  1722.  Auenbrugger  was  the  author  of  two  works  on  mad- 
ness, of  a  drama,  and  wrote  on  dysentery.  His  work  on  percussion 
was  thus  entitled :  Inventum  novum  ex  percussione  thor<tcis  JBumm 
ut  signo  abatrusos  interni  pectoris  morbos  detergendi.^  The  antbor 
died  in  1800.  The  subject  attracted  scarcely  any  attention,  and  hid 
fallen  into  oblivion,  when,  thirty  years  afterward,  the  method  wii 
applied  to  the  diagnosis  of  affections  of  the  heart,  by  the  distinguished 
French  physician  Corvisart,  who  translated  Auenbrugger's  treatise 
into  the  French  language  in  1808.  The  latter  was  translated  into 
English  by  Dr.  Forbes  in  1824. 

The  value  of  percussion  was  immeasurably  enhanced  by  the  di»* 
covery  of  auscultation.  Of  those  who  have  cultivated  the  art  of  pe^ 
cussion,  since  the  time  of  Corvisart,  M.  Piorry,  of  Paris,  is  by  far  tlie 

'  One  cannot  avoid  an  emotion  of  sorrow  at  the  thought  that  Auenbru^er,  wbod^ 
\otod  8even  years  to  researche.'*,  as  he  says  inter  icdia  el  labores,  could  not  have  ew^ani 
(hiring  his  hfetimc  the  satistfaction  of  seeing  the  importance  of  percusakm  in  r**^ 
measure  appreciated.  In  this  respect  the  discoverer  of  auBCultation  wma  Iki  Mt 
&yored. 
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most  prominent.  Mediate  percussion  was  introduced  by  him.  He  is 
the  author  of  several  works  on  the  subject.*  In  practice,  however, 
he  places  too  exclusive  reliance  on  this  method,  rejecting  auscultation ; 
and  he  professes  to  achieve  results  with  the  pleximeter,  to  which 
others  with  equal  ability,  and  not  less  conscientiousness,  have  failed 
to  attain. 

The  idea  of  combining  auscultation  with  percussion  may  be  said  to 
have  originated  with  Laennec.  He  resorted  to  it,  however,  to  a 
very  limited  extent.  The  plan  of  practising  the  two  methods  simul- 
taneously, with  a  view  especially  of  determining  accurately  the  situa- 
tion and  dimensions  of  the  solid  viscera  encroaching  on  the  thoracic 
space,  which,  although  it  has  not  come  into  general  use,  and  perhaps 
never  will,  in  consequence  of  the  ordinary  simpler  modes  being  ade- 
quate to  most  of  the  objects  to  be  attained  by  percussion,  originated 
with  Drs.  Gammann  and  Clark,  of  New  York. 

*  Trait^  de  la  Percussion  mediate,  Paris,  1828,  and  Du  Proc^dd  op^ratif  de  la  Per- 
cussion, Paris,  1831.  The  views  of  M.  Piorry  are  also  embodied  in  a  more  recent 
work,  by  one  of  bis  pupils,  M.  Maillot,  Traiti  de  la  Percuttion  mSdiate^  etc.  Tbe  latter 
has  been  translated  into  Englisb,  but  not  republished  in  this  country. 


CHAPTER   III. 
AUSCULTATION. 

The  term  auscultation  is  applied  to  the  act  of  listening  to  h 
sounds  produced  within  the  chest,  in  connection  with  respinska 
speaking,  and  coughing.  The  use  of  the  term  in  this  restricted  mm 
is  conventional.  Properly  speaking,  the  phenomena  developed  k 
percussion,  involving,  as  they  do,  in  their  application  equally  aaai 
of  listening,  should  come  within  the  domain  of  auscultation.  Ikv 
is,  however,  this  distinction,  viz.,  in  percussion  the  sounds  are  j» 
duced  by  the  manipulations  of  the  listener,  while  in  auscultation  ftff 
result  from  the  actions,  either  instinctive  or  voluntary,  of  the  patioi 
The  explorer,  in  the  one  case,  is  an  active  agent  in  originating  tk 
impressions  received  through  the  sense  of  hearing ;  in  the  other  m 
he  is  little  more  than  a  passive  recipient.  Another  point  of  ft 
ference  is,  that  percussion  may  be  practised  on  the  dead  as  wd  > 
on  the  living  body,  while  auscultation  is  available  only  so  long  u  Hi 
continues.  , 

The  act  of  listening  to  sounds  emanating  from  the  thorax,  mayk 
performed  in  two  ways,  viz.,  with  the  ear  applied  directly  to  tk 
chest,  or  by  means  of  a  conducting  medium.  These  two  modes  0 
distinguished  by  the  same  terms  employed  for  an  analogous  puiM 
in  percussion,  viz.,  mediate  and  immediate.*  In  immediate  auidik 
tionj  the  sounds  are  received  by  the  ear  placed  in  immediate  oodM 
with  the  chest.  Mediate  auscultation  requires  an  instrument,  iM^ 
is  interposed  between  the  chest  and  the  ear  of  the  listener,  thni^ 
which  the  sounds  are  transmitted.  This  instrument  is  caUed  At 
stethoscope^  a  term  signifying  chest-explorer. 

The  question  at  once  arises,  of  the  two  modes  of  practising  v^ 
cultation,  which  is  to  be  preferred  ?  Each  mode  has  its  peculiar  li' 
vantages,  and  neither  should  be  adopted  to  the  exclusion  of  the  otko. 
Immediate  auscultation  is  the  simpler  mode ;  it  is  in  most  cases  pn^ 

1  These  terms  were  first  employed  by  Laennec,  and  subsequently  borronred  andappiri 
to  percussion  by  Piorry. 
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tised  more  readily,  and  the  exploration  of  the  whole  chest  is  more 
expeditiously  made.  In  a  large  majority  of  cases,  to  one  practically 
familiar  ^ith  auscultatory  phenomena,  it  suffices  for  all  that  is  desired 
with  respect  to  the  diagnosis.  With  children,  who  are  apt  to  be 
frightened  at  the  appearance  of  an  instrument,  this  mode  is  often 
alone  available.  But  in  certain  parts  of  the  thoracic  surface  the  ear 
cannot  be  applied,  for  instance,  the  axilla  and  the  post-clayicular 
region.  If  the  patient  be  so  feeble  as  not  to  be  able  to  be  raised 
from  the  recumbent  posture,  and  the  bed  be  low,  the  position,  on  the 
part  of  the  explorer,  necessary  to  practise  immediate  auscultation, 
renders  it  inconvenient  and  difficult.  The  uncleanly  condition  of 
patients  is  often  not  a  trifling  objection  ;  and  with  females,  delicacy, 
or,  at  all  events,  fastidiousness,  may  oppose  a  resort  to  this  mode  over 
the  anterior  surface  of  the  chest. 

Mediate  auscultation  becomes  almost  necessary  in  some  instances, 
in  which  it  is  important  to  isolate  the  phenomena  produced  at  a  par- 
ticular point  from  those  of  the  surrounding  parts.  When  the  head 
IB  placed  in  apposition  to  the  thoracic  walls,  sounds  emanating  from 
a  considerable  distance  are  brought  within  the  focus  of  hearing,  being 
conducted  by  the  parts  surrounding  the  ear  which  is  in  contact 
-irith  the  chest.  With  the  stethoscope,  the  area  whence  the  sounds 
sre  transmitted  is  more  circumscribed,  and  this  is  an  important  advan- 
tage under  some  circumstances,  as  in  seeking  for  the  auscultatory 
signs  of  an  excavation,  or  of  tuberculous  consolidation  contained  within 
narrow  limits.  In  some  cases  in  which  the  surface  of  the  chest  has 
been  rendered  very  irregular  by  injuries,  or  deformities,  auscultation 
is  available  only  by  means  of  the  stethoscope.  Neither  mediate  nor 
immediate  auscultation,  then,  is  to  be  cultivated  or  practised  to  the 
entire  neglect  or  exclusion  of  the  other,  but  each  is  to  be  resorted  to 
as  it  may  be  specially  indicated,  and  frequently  both  employed  in  the 
same  examination. 

The  part  performed  by  the  stethoscope  in  auscultation  was  much 
exaggerated  by  the  illustrious  discoverer  of  this  method  of  explora- 
tion, and  is  still  misunderstood  by  many.  Laennec  appears  to  have 
regarded  it  in  the  light  of  an  ear  trumpet  rendering  sounds  more 
audible  than  they  appear  to  the  unassisted  ear.  It  is  simply  a 
conducting  medium.  It  does  not  augment  sonorous  vibrations. 
And  the  glory  which  will  ever  attach  to  the  name  of  Laennec,  as 
has  been  justly  remarked,  is  in  no  measure  derived  from  the  in- 
vention of  the  stethoscope,  but  solely  from  the  discovery  of  auscul- 
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tation.      A  great  variety  of  stethoscopes  are  in  use.     Almost  everj 
one  who  has  bestowed  special  attention  on  this  branch  of  practical 
medicine,  seems  to  have  felt  it  incumbent  to  originate    an  instm- 
ment  possessing  some  one  or  more  peculiarities  whicli  frequently 
are  of  no  practical  importance.   The  material  of  which  it  is  made,  iti 
size,  length,  form,  etc.,  offer  wide  scope  for  diversity  of  constmctioD. 
But  the  truth  is,  that  if  the  sounds  are  conducted  to  the  ear,  du 
construction  of  the  instrument  is  in  a  great  measure  a  matter  of 
taste  or  convenience.     The  conducting  power,  indeed,  is  of  less  oob- 
sequence  than  might  be  at  first  imagined,  provided  the  Boonds  iR 
fairly  transmitted ;  for  intensity,  as  a  general  remark,  is  of  less  vake 
than  other  features  by  which  auscultatory  signs  arc  recognized  lal 
discriminated,  and  often  it  is  of  very  little  account  whether  the  phe- 
nomena due  to  respiration  are  strongly  or  feebly  conveyed  to  the  or, 
if  they  are  distinctly  appreciable.    The  first  stethoscope  constmetel 
by  Laennec  was  composed  of  three  quires  of  writing  paper  nJM 
compactly  in  the  form  of  a  cylinder  and  secured  by  paste.     Afta^ 
ward  a  cylinder  of  wood  was  substituted,  and  of  this  material  die 
instruments    employed  since  the  time  of  Laennec  have  generally 
been  made.     Wood  is  not  the  best  medium  for  the  transmiasioa  cf 
sound,  but  owing  to  its  lightness,  and  some  other  recommendatioM^ 
it  is  to  be  preferred  to  metal  or  glass,  which  are  better  condnctn 
Instruments  have  lately  been  constructed  of  guttapercha ;  with  tluff 
I  have  had  no  practical  acquaintance.     They  are  recommended  tf 
fulfilling  all  the  conditions  of  a  convenient  stethoscope   by  compeM 
authority.^    It  would  be  quite  unnecessary,  to  say  the  least,  to  enlff 
into  a  discussion  of  the  numerous  details  pertaining  to  the  length,  m 
form,  etc.,  of  the  cylinder.     It  will  suffice  to  notice,  briefly^  the  got* 
ral  principles  to  be  observed  in  its  construction.    Some  (Hughes,  Wil- 
son, and  Blakiston)  prefer  solid  wooden  cylinders.     Most  of  the  ii- 
struments,  however,  in  common  use  are  perforated  through  the  centia 
and  the  general  impression  is,  that  the  sound  is  conveyed  partly  akag 
the  woody  fibres,  and  in  part  by  the  column  of  air  enclosed  within  At 
canal  passing  through  the  cylinder.     Of  the  different  kinds  of  wwi 
either  cedar  or  ebony  is  usually  selected  from  their  lightness  oi 
straightness  of  fibre.     The  instrument  should  be  of  sufficient  le^A 
for  the  head  to  be  removed  to  a  comfortable  distance  from  the  bodrrf 
the  patient ;  but  if  it  be  too  long,  there  will  be  difficulty  in  keemnff  i^ 

>  Dr.  J.  Hughes  Bennett. 
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accurately  adjusted  to  the  chest.  Six  to  ten  inches  are  the  limits 
of  a  convenient  length.  The  end  applied  to  the  ear  (the  aural 
extremity),  should  be  broad  and  moderately  concave,  so  as  to  receive 
the  external  ear,  and  admit  of  pressure  upon  the  whole  surface,  with 
the  head,  without  closure  of  the  meatus.  Many  stethoscopes  are 
faulty  in  these  points ;  the  aural  extremity  is  too  small,  and  the  con- 
cavity cither  too  great  or  insufficient.  But  the  same  instrument  will 
not  equally  fit  the  ears  of  all  persons,  and,  as  Dr.  Walshe  remarks, 
"it  is  as  necessary  to  try  on  a  new  stethoscope  as  a  new  hat."  It  is 
better  that  the  ear  piece  be  of  the  same  material  as  the  body  of  the 
instrument.  It  is  frequently  made  of  ivory,  which  may  be  more 
pleasing  to  the  eye,  but  diminishes  somewhat  the  conducting  power. 
The  end  applied  to  the  chest  (pectoral  extremity),  should  be  trumpet 
or  funnel-shaped,  and  not  too  large.  A  diameter  of  an  inch,  or  an 
inch  and  a  half,  is  sufficient.  The  edges  should  be  rounded  so  that  the 
requisite  amount  of  pressure  shall  not  hurt  the  skin.  For  the  sake 
of  lightness,  the  body  or  stem  of  the  instrument  may  be  reduced  in 
size  to  a  cylinder  of  the  diameter  of  half  an  inch,  if  the  material 
be  ebony,  or  an  inch  or  so,  if  it  be  cedar.  The  exterior  and  the  bore 
of  the  instrument,  should  be  smooth  and  polished.  With  these  few 
data  the  student  or  practitioner  might  cause  one  to  be  constructed,  or, 
imitating  the  example  of  Laennec,  construct  one  with  his  own  hands 
without  any  model.  Stethoscopes,  however,  are  so  common,  that  it  is 
only  necessary  to  select  from  a  variety  of  specimens  the  one  which 
appears  best  to  combine  the  conditions  just  stated.  Habit  will  be 
found  to  have  much  to  do  with  the  ease  and  facility  with  which  a 
particular  instrument  is  employed ;  and  it  is  undoubtedly  true  that  a 
stethoscope  defective  in  certain  points  of  construction  will  be  pre- 
ferred by  one  accustomed  to  its  use,  over  another  which  is  in  reality 
superior,  but  to  which  he  is  not  habituated. 

Flexible  stethoscopes  are  used  to  some  extent,  and  by  some  pre- 
ferred to  the  wooden  cylinder.  Their  introduction  in  this  country  is 
due  to  Dr.  Pennock,  of  Philadelphia.  A  flexible  instrument  several 
years  ago  was  devised  by  Dr.  Pennock,  constructed  of  coiled  me- 
tallic wire,  covered  with  a  silk  or  worsted  web ;  the  pectoral 
extremity  consists  of  a  metallic  cone,  and  to  the  aural  extremity  a 
tube  is  attached,  also  of  metal,  which  is  introduced  within  the  exter- 
nal ear.  The  chief  recommendation  of  a  flexible  stethoscope  is  that 
it  admits  of  application  to  different  parts  of  the  chest,  without  the 
necessity  of  much  change  of  position  on  the  part  either  of  the  patient 
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or  operator.  In  some  instances  this  is  an  important  desideratum. 
The  instrument  is  a  sufficiently  good  conductor  of  the  thoracic  sounds. 
A  disadvantage  of  it  is,  that  the  pectoral  extremity  requires  to  be  held 
in  apposition  to  the  chest  with  one  hand,  and  the  aural  extremity 
kept  within  the  ear  by  the  other  hand.  Sounds  produced  by  the  c<m- 
traction  of  the  muscles  of  the  hands,  and  by  friction  on  the  instn- 
ment,  are  apt  to  be  commingled  with  those  received  from  the  chest.  A 
little  practice,  however,  enables  the  listener  to  disconnect  the  latter 
and  observe  them  separately.  In  this  variety  of  stethoscope,  if  not 
indeed,  in  the  ordinary  wooden  cylinder,  the  column  of  air  appean 
to  be  the  important  conducting  medium ;  and,  in  fact,  a  common 
ear-trumpet,  with  a  caoutchouc  tube,  answers  the  purposes  of  i 
stethoscope.  M.  Landouzy,  of  Paris,  has  suggested  a  stethoscope 
with  a  number  of  gum-elastic  tubes,  by  means  of  which  seven! 
persons  may  auscultate  simultaneously.  Dr.  Marsh,  of  Cincinnati, 
has  invented  and  patented  an  instrument  with  two  tubes.  A  peculiar 
feature  of  the  latter  is  a  gum-elastic  membrane  stretched  across  tlie 
pectoral  extremity.  I  cannot  speak  of  this  instrument  from  any 
practical  knowledge  of  it. 

Quite  recently  a  flexible  stethoscope  on  a  novel  plan  has  been  in- 
vented by  Dr.  Cammann,  of  New  York.  It  consists  of  a  bell-shaped 
pectoral  extremity,  made  of  ebony,  and  about  two  inches  in  diameter, 
to  which  are  attached  two  tubes  of  metallic  wire  covered  with  gum- 
elastic,  and  with  the  latter  are  connected  two  tubes  of  German  sUver, 
gently  curved,  and  ending  in  ivory  knobs,  which  are  intended  to  be 
introduced  within,  and  to  fill  accurately,  the  external  ear  on  each  side 
at  the  same  time.  The  sounds  are  thus  received  through  both  organs 
of  hearing,  and  other  sounds  than  those  transmitted  by  the  instrument 
are  excluded. 

In  the  construction  of  this  instrument  the  agency  of  the  colomn  of 
air  in  conducting  the  thoracic  sounds  is  supposed  to  he  established 
experimentally ;  for  it  is  stated  that  the  solid  media  were  changed 
many  times  without  the  conducted  sound  losing  its  intensity,  and  the 
sound  was  lost  by  making  the  pectoral  extremity  solid.  Thorade 
sounds  are  heard  by  means  of  this  instrument  with  great  intensity; 
and  are  rendered  distinct  when  scarcely  appreciable  by  the  naked  ear, 
or  with  the  ordinary  cylinder.  In  the  latter  respect  it  serves  Tirtnally  to 
enlarge  the  application  of  auscultation  by  developing  positive  resnlto  in 
cases  in  which,  by  former  modes  of  examination,  the  signs  are  negative. 
It  also  renders  auscultation  available  to  those  whose  sense  of  hearing 
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is  impaired.  Conducing,  however,  in  a  striking  degree  to  the  inten- 
sity of  sound,  the  quality  and  pitch  are  altered,  as  indeed,  is  stated 
by  the  inventor.  In  making  trial  of  the  instrument,  I  have  found  it 
more  difficult  to  institute  comparisons  as  regards  quality  and  pitch  of 
sound  than  with  the  ear  alone,  or  the  ordinary  stethoscope  ;  but  with 
reference  to  differences  of  intensity,  and  in  rhythm,  it  admits  of  a 
wider  application  than  the  common  modes.  It  renders  distinctly 
audible,  also,  morbid  sounds  in  some  instances  in  which  they  are  too 
obscure  to  be  studied  satisfactorily  without  its  aid.  For  comparison 
of  the  two  sides  of  the  chest  as  respects  the  resonance  produced  by 
the  act  of  speaking,  it  is  exceedingly  well  adapted. 

With  these  advantages  the  invention  is  entitled  to  be  considered  a 
valuable  contribution  to  the  means  of  physical  exploration.  In  using 
the  instrument  it  is  to  be  borne  in  mind  that  it  conducts  sounds  pro- 
duced exterior  to  the  chest  in  no  less  a  degree  than  those  emanating 
from  within  the  thorax.  The  slightest  friction  of  any  substance  upon 
it  gives  rise  to  a  loud  sound.  The  pectoral  extremity  must  be  applied 
to  the  naked  skin  to  avoid  this  source  of  extrinsic  sounds.  It  is 
intended  to  be  a  self-adjusting  stethoscope,  but  in  order  to  keep  it 
firmly  and  equally  applied,  I  have  found  it  necessary  to  hold  the 
pectoral  extremity  between  the  fingers ;  this  is  a  source  of  extrane- 
ous sounds  which  by  practice  are  to  be  guarded  against  as  much  as 
possible,  and  recognized  when  they  are  produced.* 

With  the  aid  of  an  assistant,  or  of  the  patient  himself,  in  keeping 
the  pectoral  extremity  of  this  stethoscope  to  the  chest,  it  must  be  admi- 
rably suited  for  auscultatory  percussion,  as  proposed  by  its  inventor 
in  connection  with  Prof.  Clark. 

In  the  performance  of  auscultation  certain  rules  are  to  be  observed, 
the  more  important  of  which  may  be  here  stated.  Whenever  practi- 
cable, the  person  to  be  examined  should  be  seated  in  a  chair  with  a 
high  back,  furnishing  a  firm  support  for  the  shoulders,  which  are  to 
be  thrown  moderately  backward  when  the  chest  is  explored  in  front. 
In  examining  the  back  a  stool  is  preferable,  or,  if  the  patient  be  of 
the  male  sex,  his  position  may  be  reversed,  the  face  turned  to  the 
back  of  the  chair ;  the  body  should  be  inclined  forward,  the  arms 
folded  as  in  practising  percussion  on  the  posterior  surface  of  the 
chest.  In  exploring  the  lateral  surfaces  the  handcT  should  be  clasped 
upon  the  head,  as  when  percussion  is  made  in  this  situation.     If  the 

I  Dr.  CammaDn's  stethoscopes  are  manufactured  aAd  sold  by  Messrs.  George  Tieman 
&  Co.,  No.  63  Chatham  St,  New  York. 
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patient  be  confined  to  the  bed,  the  chest  in  front  may  be  examined 
in  the  rccnmbcnt  posture,  and  afterward,  if  the  disease  be  not  accom- 
panied by  extreme  debility,  he  may  be  raised,  and  supported  in  a 
sitting  position  while  the  examination  is  made  behind  and  laterally. 
It  is  sometimes  the  case  that  patients  are  too  feeble  to  endure  a  ver- 
tical  position  of  the  body  even  for  a  short  time.  Inclining  the  body 
first  on  one  side  and  then  on  the  other,  a  partial  exploration  may 
be  made  under  these  circumstances,  by  means  of  the  flexible  stetho- 
scope. It  rarely  occurs,  however,  that  when  a  careful  examination 
of  the  back  is  desirable,  a  favorable  position  is  impracticable.  It  is 
more  satisfactory  to  divest  the  chest  of  all  clothing,  in  order  to  judge 
better  of  corresponding  points  on  the  two  sides  to  be  explored  in  alter- 
nation. So  far,  however,  as  concerns  the  transmission  of  soundi, 
this  is  not  necessary.  A  single  thin  covering  of  cotton  or  linen 
offers  little  or  no  obstruction,  nor  is  it  a  serious  hindrance  to  dete^ 
mining  often  with  sufficient  accuracy  the  particular  parts  of  the  dieflt 
to  be  examined  in  succession.  Several  thicknesses,  or  a  thick  woollen 
article  of  dress,  interferes  with  the  appreciation  of  auscultatory  pheno- 
mena. If  a  covering  remain,  it  should  be  soft  and  flexible,  so  as  not 
to  occasion  a  rustling  noise  from  the  movements  of  the  chest,  or  by 
friction  against  the  ear  or  stethoscope.  In  immediate  auscultation  t 
soft  napkin,  or  handkerchief,  may  be  interposed  between  the  skin  and 
the  ear,  in  order  to  obviate  the  disagreeable  circumstances  often  atten- 
dant on  applying  the  head  to  the  naked  surface.  A  regard  for  delicacy 
prevents  complete  exposure  of  the  chest  of  the  female.  The  portions, 
however,  most  important  in  cases  in  which  a  minute  and  vinul 
examination  is  most  likely  to  be  required,  viz.,  the  summit  in  front 
and  behind,  may,  without  impropriety,  be  divested  of  the  dress.  The 
temperature  of  the  room  should  be  properly  regulated,  especially  if 
the  chest  be  exposed.  This  is  important  not  only  to  ohviate  tlie 
liability  of  the  patient  suffering  injury  from  the  impression  of  coM 
on  the  surface,  but  to  prevent  a  difficulty  which  may  interfere  wiA 
the  examination.  The  action  of  cold  on  the  muscles  of  the  cheil 
sometimes  occasions  trembling  movements  accompanied  by  a  rumblinf 
noise  which  obscures  the  intra-thoracic  sounds,  and  without  knowledie 
of  this  source  of  an  exterior  murmur,  it  might  be  supposed  to  ema- 
nate from  within  the  chest.  The  position  of  the  explorer  should  be 
one  favorable  for  listening  with  attention,  and  which  may  be  miift- 
tained  for  some  time  without  fatigue  or  discomfort.  If  he  assnnie  a 
constrained  posture  his  mind  will  be  diverted  from   the  object  of 
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the  examination  to  his  own  sensations,  and  he  will  be  unable  to  re- 
serve his  perceptions  exclusively  for  the  thoracic  sounds.  A  stooping 
posture  is,  as  much  as  possible,  to  be  avoided,  not  only  for  the  reason 
just  mentioned,  but  because  the  gravitation  of  blood  to  the  head  in- 
duces a  temporary  congestion,  which  dulls  the  sense  of  hearing.  It 
is  not  uncommon  to  see  practitioners  inclining  their  heads  so  low  in 
performing  auscultation  that  the  face  becomes  deeply  injected,  and 
the  veins  largely  dilated.  I  find  it  most  convenient  and  comfortable 
to  rest  upon  one  knee.  In  this  position  the  head  may  be  placed  in 
contact  with  the  chest,  and  kept  upright,  or  nearly  so.  Of  course 
these  precautions  have  reference  to  the  practice,  either  of  imme- 
diate auscultation,  or  the  use  of  the  wooden  cylinder.  With  a  flexible 
stethoscope  from  one  to  two  feet  in  length,  the  explorer  may  remain 
sitting  by  the  side  of  the  patient,  the  latter  lying,  or  seated,  as  the 
case  may  be.  This  is  one  of  the  recommendations  of  this  instrument 
to  be  placed  against  its  disadvantages. 

The  ear  is  to  be  pressed  against  the  chest,  or  on  the  cylinder,  with 
a  certain  amount  of  force.  If  the  pressure  be  made  too  lightly  the 
sounds  are  not  transmitted,  or  an  unnatural  character  may  be  com- 
municated to  them  which  may  be  mistaken  for  morbid  phenomena. 
Thus  the  resonance  of  the  voice  by  the  non-observance  of  this  rule, 
sometimes  assumes  a  modification  analogous  to  that  incident  to  cer- 
tain morbid  conditions,  constituting  the  physical  sign  called  segophony. 
On  the  other  hand,  if  too  great  force  be  applied,  pain  may  be  occa- 
sioned sufficient  to  disturb  the  respiratory  movements,  or  the  expan- 
sion of  the  chest  may  even  be  mechanically  impeded.  Attention  to 
this  point,  with  practice,  will  enable  the  auscultator  to  hit  the  medium 
between  the  two  extremes.  If  the  cylinder  be  employed,  the  pec- 
toral end  should  be  evenly  applied  on  the  chest,  and  held  in  place 
with  the  fingers  of  the  right  hand  until  the  ear  is  nicely  adjusted  to 
the  aural  extremity.  The  hand  is  then  to  be  removed  from  the  in- 
strument, which  is  to  be  kept  in  place  by  means  of  pressure  with  the 
ear  alone.  Non-observance  of  this  rule  is  one  of  the  circumstances 
by  which  a  mere  formalist  in  the  practice  of  auscultation  may  be 
detected. 

In  practising  auscultation  it  is  well  to  accustom  oneself  to  the  use 
of  either  ear  indifferently,  if  the  sense  of  hearing  be  equally  acute 
in  both.  An  exploration  of  both  surfaces  of  the  chest  can  then  be 
made  without  the  necessity  for  change  of  position  on  the  part  of  the 
explorer.    Perfect  silence  in  the  apartment  is  at  first  necessary.    The 
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habit  of  mental  abBtraction,  and  the  power  to  concentrate  tlie  mttmtioD 
ezcliisively  on  the  thoracic  sounds,  are  not  generally  acquired  wxtb- 
ont  more  or  less  pains  and  perseverance.  After  a  time,  howerer, 
extrinsic  noises  are  less  troublesome,  and  an  exploration  may  be  made 
under  unfavorable  circumstances.  The  ability  of  acquiring  the  power 
to  withdraw  the  senses  and  thoughts  from  surrounding  objects  is  dm 
equally  possessed  by  all  individuals,  and  it  is  owing  in  part  to  dif- 
ferences in  this  respect  that  some  persons  become  much  better 
auscultators  than  others.  Every  one  accustomed  to  physic^al  explo- 
ration must  have  observed  that  the  facility  and  satisfaction  with 
which  examinations  are  made,  differ  considerably  at  different  timei, 
owing  to  differences  in  the  state  of  mental  activity,  preoecnpatioii, 
etc.  After  auscultating  for  a  time,  the  quickness  and  correctnea 
with  which  thoracic  sounds  are  perceived  are  liable  to  be  impaired 
by  fatigue.  It  is  a  useful  caution,  therefore,  not  to  continue  tbii 
kind  of  investigation  too  long.  From  one  to  two  hours  of  continnoBi 
exploration  is  sufficiently  long  without  an  interval  of  rest. 

The  acoustic  phenomena  revealed  by  auscultation  relate  to  tlie 
respiration,  the  voice,  and  the  act  of  coughing,  the  latter  being 
comparatively  of  little  consequence.  In  listening  to]  the  respiratoiy 
sounds,  the  manner  in  which  the  patient  breathes  is  a  matter  of  im- 
portance. Mental  excitement  or  apprehension  often  gives  rise  to 
more  or  less  disturbance  of  the  respiration.  The  breathing  becomM 
hurried  and  irregular,  and,  on  this  account,  the  examination  may  be 
unsatisfatory,  or  even  prove  abortive.  In  persons  of  great  nervom 
impressibility  it  is  frequently  necessary  to  wait  until  calmness  ii 
restored  before  proceeding  with,  or  completing  an  exploration.  Am 
justly  remarked  by  Fournct,  the  manner  and  bearing  of  the  physidaa 
have  much  to  do  with  this  point.  If  he  wear  a  solenm  mien,  and 
favor  by  his  looks  or  actions  the  idea  that  the  operation  is  one  of 
formidable  import,  he  will  be  less  successful  than  if  he  manages  to 
divest  it  of  repulsive  features.  With  reference  to  this  end  immediato 
auscultation,  in  which  no  instruments  are  exhibited,  is  to  be  preferred, 
whenever  the  object  can  be  equally  well  attained  by  that  mode.  It 
is  generally  desirable  to  cause  the  patient  to  breathe  with  more  than 
ordinary  force  in  the  progress  of  the  examination,  and  it  is  Bometimei 
extremely  difficult  to  effect  this  object  satisfactorily.  He  accelerstei 
the  respiration,  or  takes  a  deep  inspiration  and  holds  his  breath,  or  ia 
different  ways  alters  the  rhythm  of  the  respiratory  acts.  The  end  do- 
sired  is  simply  to  render  the  breathing  somewhat  more  intense  irithosfe 
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change  in  other  respects;  and  the  best  mode  of  securing  the  end  is 
to  breathe  ourselves  just  as  we  wish  the  patient  to  do,  requesting  him 
to  observe  and  imitate  us  as  closely  as  possible.  Another  method  is 
to  request  the  patient  to  cough  while  the  ear  is  applied  to  the  chest,  the 
respiration  succeeding  an  act  of  coughing  being  deeper  or  fuller  than 
ordinary.  In  some  instances  the  respiratory  phenomena  are  not  ap- 
preciable except  the  force  of  the  breathing  be  voluntarily  or  involunta- 
rily increased.  It  is  necessary  to  caution  the  unpractised  auscultator 
to  avoid  mistaking  the  noise  frequently  produced  by  the  current  of 
air  at  the  mouth  of  the  person  examined,  for  sounds  emanating 
from  the  thorax.  The  patient  should  be  instructed  to  avoid  making 
labial  sounds,  which  by  entering  the  ear  not  applied  to  the  chest, 
tend  to  distract  the  attention,  if  they  do  not  lead  to  the  error 
just  mentioned.  In  auscultating  the  voice,  the  plan  usually  adopted 
is  to  cause  the  patient  to  count  from  one  to  five,  repeating  these 
numbers  as  often  as  may  be  requisite,  being  careful  to  utter  each 
numeral  with  the  same  tone  and  strength. 

In  auscultation,  as  in  percussion,  the  phenomena  of  disease  are  not, 
as  a  general  remark,  determined  by  reference  to  any  fixed  standard 
of  health  applicable  alike  to  all  individuals.  It  will  be  seen  presently 
that  auscultatory,  not  less  than  percussion-sounds,  differ  widely 
within  healthy  limits.  Hence  here,  as  in  the  practice  of  percussion, 
a  comparison  is  instituted  between  the  two  sides  of  the  chest.  The 
laws  of  disease,  in  a  large  proportion  of  cases,  permitting  one  side 
of  the  chest  to  retain  the  phenomena  of  health,  enable  us  to  judge 
of  morbid  phenomena  by  means  of  a  want  of  correspondence  be- 
tween the  two  sides.  This  remark  does  not  apply  to  auscultation 
to  the  same  extent  as  to  percussion,  for  several  of  the  phenomena 
revealed  by  the  former  are  in  themselves,  irrespective  of  such  a  com- 
parison, well-marked  physical  signs  of  disease.  But  in  certain  in- 
stances, as  will  be  seen  hereafter,  a  close  comparison  of  corresponding 
points  of  the  two  sides  is  very  necessary  in  determining  the  exis- 
tence of  morbid  phenomena.  When  this  is  the  case,  observance  of 
uniformity  in  every  particular  in  auscultating  each  side  in  succession 
is  not  less  necessary  than  in  practising  percussion.  The  enuncia- 
tion of  this  general  rule  will  sufiBce,  without  stopping  to  dwell  upon 
details.  Comparison  of  points  in  exact  correspondence,  taking 
care  to  make  an  equal  amount  of  pressure  with  the  ear,  causing  the 
respiratory  movements  or  the  voice  to  be  as  nearly  identical  as  possi- 
ble, etc.,  are  points  not  to  be  overlooked  when  nicety  of  discrimination 
is  involved  in  the  diagnosis. 
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Finally,  to  employ  auscultation  successfully,  the  explorer  must  be 
qualified  by  knowledge  and  practice  to  appreciate  the  sounds  incident 
to  respiration  and  the  voice,  in  the  different  aspects  in  which  morbid 
deviations  from  health  are  liable  to  be  presented ;  he  must  be  pre- 
pared, in  other  words,  to  recognize  the  morbid  phenomena  which  miy 
exist,  and  to  do  this  he  must  make  himself  conversant  theoretically, 
and  as  far  as  opportunities  are  offered  practically,  with  the  facts  and 
principles  which  have  been  established  by  the  labors  of  those  who 
have  devoted  attention  to  the  subject.  Otherwise  he  is  met  by  ill 
the  difficulties  which  the  pioneers  in  the  cultivation  q^  this  field  of 
research  were  obliged  to  encounter;  difficulties,  thanks  to  the  genius  of 
the  illustrious  founder  of  auscultation,  and  the  labors  of  his  successon, 
no  longer  existing  to  retard  and  limit  the  progress  of  one  who  at  thu 
day  aims  to  become  a  proficient  in  physical  exploration. 

In  the  study  of  auscultation,  as  of  percussion,  the  point  of  departmv 
for  investigating  the  signs  of  disease  is  an  acquaintance  with  the  phe^ 
nomena  pertaining  to  the  healthy  chest.  The  remainder  of  tUs 
chapter,  therefore,  will  be  divided  into,  1.  Auscultation  in  Health. 
and,  2.  Auscultation  in  Disease. 

I.  Auscultation  in  Health. 

It  is  essential  to  the  application  of  auscultation  to  the  diagnosis  of 
disease  to  become  practically  familiar  with  the  sounds  produced  br 
respiration  and  the  voice  in  health,  for  without  this  knowledge  it 
would  be  impossible  to  determine  whether  sounds  heard  in  cases  of 
suspected  disease  arc  natural  or  morbid.  But  there  is  an  additioDiI 
reason  why  the  study  of  the  auscultatory^  phenomena  pertaining  to 
the  respiratory  system  in  health  is  to  be  commended  to  the  student's 
careful  attention  before  he  enters  on  the  subject  of  the  signs  of  disease, 
viz. :  by  means  of  this  preparatory  knowledge  he  is  at  once  qualified 
to  appreciate  some  of  the  more  important  of  the  morbid  sounds. 
Incongruous  as  it  may  at  first  appear,  it  will  be  found  to  be  true  that 
certain  of  the  most  valuable  of  the  physical  signs  involved  in  diagnosis^ 
may  be  studied  in  persons  entirely  free  from  disease.  This  fact  will 
appear  in  the  sequel.  In  treating  of  Auscultation  in  Health  we  aie 
to  consider  the  phenomena  incident  to  respiration,  to  the  Toice, 
and  to  the  act  of  coughing.  We  will  consider  these  phenomena  under 
separate  heads. 
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PHENOMENA  INCIDENT  TO  RESPIRATION. 

These  phenomena  are  by  no  means  the  same  in  all  parts  of  the 
respiratory  apparatus,  and  it  is  highly  important  to  study  them  in 
different  portions  of  this  apparatus  separately.  The  respiratory 
soimds  are  widely  different,  according  to  the  sources  whence  they  are 
supposed  to  emanate.  As  distinguished  by  their  origin,  cither  in  the 
air-vesicles,  or  different  parts  of  the  air-tubes,  they  may  be  arranged 
into  three  classes,  viz. :  1.  Those  situated  in  the  trachea,  and  in  this 
class  may  be  included  laryngeal  sounds ;  2.  Those  produced  within 
the  larger  bronchi;  3.  Those  originating  in  the  smaller  tubes  and 
vesicles.  The  phenomena  thus  incident  to  tracheal,  bronchial,  and 
vesicular  respiration  are  to  be  investigated  separately,  and  contrasted 
with  each  other. 

1.  Tracheal  Respiration. — To  auscultate  the  trachea  the  ste- 
thoscope is  necessary,  which  is  to  be  placed  in  front  just  above  the 
sternal  notch.  Applied  in  this  situation  a  sound  is  almost  invariably 
found  to  accompany  each  respiratory  act.  The  sound  with  both  inspi- 
ration and  expiration  has  a  certain  timbre  or  quality,  conveying  to 
the  mind  the  idea  of  a  current  of  air  forcibly  impelled  through  a  tube 
of  considerable  size ;  hence  it  may  be  distinguished  as  a  tvhular  sound. 
This  term  tubular  it  is  convenient  to  use  by  way  of  distinction.  Occa- 
sionally the  sound  has  a  ringing,  metallic  quality.  The  respiratory  and 
the  expiratory  tracheal  sound  present  some  differences,  and  merit  sepa- 
rate notice.  The  sound  with  inspiration,  if  observed  for  some  time,  will 
be  found  to  vary  considerably  with  different  respirations  as  regards 
intensity.  Generally,  it  is  quite  intense  with  ordinary  breathing, 
but  it  always  becomes  much  more  so  when  the  force  of  the  breath- 
ing is  voluntarily  increased.  The  intensity  with  forced,  but  still 
more  with  ordinary  breathing,  differs  considerably  in  different 
persons.  Occasionally  it  is  exceedingly  feeble,  almost  inaudible, 
except  when  the  force  of  the  breathing  is  increased.  Compared 
with  the  expiratory  sound  as  regards  intensity,  it  is  frequently,  but 
not  generally,  more  intense  in  ordinary  respiration,  but  almost  in- 
variably in  these  cases  becomes  less  intense  than  the  expiratory  sound 
in  forced  breathing.  In  duration  the  inspiratory  sound  falls  a  little 
short  of  the  period  occupied  by  the  inspiratory  act.  It  attains  its 
maximum  of  intensity  quickly  after  the  first  development  of  sound, 
and  maintains  the  same  intensity  to  the  close  of  the  act,  when  the 
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sound  abrnptly  ends,  as  if  suddenly  cut  off.  As  Fegards  pitch,  it  nuj 
be  remarked,  that  it  is  higher,  t.  e.  more  acute,  or  shmrper,  than  the 
sound  emanating  from  the  air- vesicles. 

The  expiratory,  like  the  inspiratory  sound,  varies  in  intensity  con- 
siderably with  different  respirations,  and  is  habitually  feeble  in  sone 
individualn,  while  it  is  strongly  marked  in  others.  This  Btatement 
applies  to  ordinary  respiration.  When  the  respiration  is  forced,  tlie 
pound  almost  invariably  becomes  intense.  In  tranqoil  breathing,  its 
intensity  is  in  some  in-;tances  greater,  and  in  some  less,  than  that  rf 
the  inspiratory  sound ;  but  in  forced  breathing,  it  is  almost  invaiiaUj 
more  intense.  As  regards  pitch,  it  is,  with  a  few  exceptional  or 
doubtful  instances,  more  acute  than  the  inspiratory  soimd  with  or£- 
nary  respiration,  and  this  is  uniformly  the  case  when  the  respiratxa 
is  forcibly  increased.  It  presents  oftener  than  the  inspiration  th 
quality  called  metallic.  In  duration,  in  the  great  proportion  of  ia- 
stances,  it  is  somewhat  longer  than  the  inspiratory  sound  ;  and  this  ii 
more  marked  in  forced  than  in  ordinary  respiration.  Occasionally 
the  sounds  with  the  two  acts  are  about  equal  in  length.  The  ezpin- 
tory,  like  the  inspiratory  sound,  quickly  attains  its  maximum  of 
intensity,  but  instead  of  preserving  the  same  intensity,  it  gradnaliy 
becomes  weaker,  and  ends,  not  abruptly,  but  is,  as  it  were,  lost  impep- 
ceptibly. 

The  inspiratory  and  expiratory  sounds  are  not  continuous,  lit 
separated  by  a  brief  interval. 

The  foregoing  description  is  based  on  observations  in  forty-foir 
healthy  persons,  the  facts  being  noted  at  the  instant  of  observatios 
and  afterward  analyzed. 

Q^hc  characters,  then,  distinctive  of  the  tracheal  respiration,  taking 
as  a  type,  a  respiratory  act  somewhat  more  forcible  than  in  ordiDsiJ 
breathing,  are  as  follows  : 

A  sound  of  inspiration  and  of  expiration ;  both  having  a  tubuhr 
quality  ;  both  higher  in  pitch  than  the  vesicular  respiration  ;^  a  short 
interval  separating  the  two  sounds;  the  expiratory  sound  mon 
intense,  longer,  and  higher  in  pitch,  than  the  inspiratory. 

The  student  should  practically  verify  these  characters,  and  impreil 
them  on  the  memory.  They  will  be  seen  hereafter  to  have  an  in- 
portant  practical  bearing  on  the  study  of  disease.     The   trachesl 

'  In  order  to  nppntriiite  tliis  i>f«nt  of  ilistinction  in  anticipation  of  the  consideratkai  rf 
the  voftinilar  ri'spiration,  the  .student  may  pomparo  the  two  by  listening  to  the  ] 
with  thu  car  applied  to  the  chest  af^er  aiiscuhating  the  trachea. 
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respiration,  observed  elsewhere  than  over  the  trachea,  is  a  significant 
physical  sign,  of  frequent  occurrence. 

The  laryngeal  respiration  is  said  by  some  writers  on  auscultation, 
to  differ  in  a  marked  degree  from  the  tracheal.'  I  have  recorded  com- 
parative observations  made  with  care  in  eighteen  persons,  and  in  none 
of  these  instances  were  there  any  notable  points  of  disparity  save  in 
intensity.  Frequently  the  respiratory  sounds  heard  by  placing  the 
stethoscope  on  the  side  of  the  larynx  were  less  intense  than  over  the 
trachea.     In  other  characters  they  were  essentially  identical. 

It  is  foreign  to  my  purpose  to  enter  into  much  discussion  concern- 
ing the  laws  of  physics  by  which  auscultatory  phenomena  are  to  be 
explained.  It  is  easy  to  understand  why  a  column  of  air  moving  to 
and  fro,  with  considerable  velocity  and  force,  through  the  trachea, 
should  give  rise  to  a  tubular  sound.  The  sound  may  be  imitated  by 
blowing  through  a  tube  of  uniform  size,  or  through  the  larynx  and 
trachea  removed  from  the  body.  The  different  characters  pertaining 
to  the  inspiratory  and  expiratory  sounds,  may  probably  be  readily 
accounted  for,  by  reference  to  the  different  circumstances  belonging 
to  the  two  acts  respectively.  The  force  of  the  inspiratory  movement 
is  sustained  equally  to  its  close ;  hence  the  intensity  of  the  inspiratory 
sound  is  maintained,  and  ends  as  abruptly  as  the  act  itself.  On  the 
other  hand,  the  force  of  the  expiratory  movement  is  greatest  at  its 
beginning,  and  gradually  diminishes ;  hence,  a  corresponding  diminu- 
tion in  the  intensity  of  the  sound.  The  fact  that  the  expiratory  act 
involves  more  power,  especially  in  forced  breathing,  explains  the 
greater  relative  intensity  of  the  expiratory  sound ;  and  its  greater 
length,  the  corresponding  longer  duration  of  the  sound.  The  higher 
pitch  of  the  expiratory  sound  is  in  part  due  to  the  greater  force  of 
this  act ;  but  in  part,  probably,  to  the  greater  contraction  of  the 
glottis  by  the  approximation  of  the  vocal  chords,  which  recent  obser- 
vations have  shown  to  take  place  with  expiration,  the  space  between 
the  chords  dilating  regularly  with  inspiration.  This  approximation 
is  greater  in  proportion  as  the  respiration  is  forced,  a  fact  which 
corresponds  with  the  more  marked  elevation  of  pitch  under  these  cir- 
cumstances. (Introduction,  pages  83  and  58.) 

The  tone  and  intensity  of  the  tracheal  respiration,  may  be  readily 

•  Ex.  gr.  Barth  and  Roger, "  Sur  le  larynx  mdme  le  murmure  varie  encore ;  il  ressemble 
a  Tesp^ce  de  souffle  que  d^terminerait  Ventr^e  de  Tair  dans  une  cavit^  plus  large ;  outre 
sa  rudesse,  il  prend  un  caract^re  caverneux  beaucoup  plus  marqa^  et  constitue  le  bruit 
respiratoire  laryngd."   Op.  cit.  p.  36. 
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imitated  by  modulating  breath-sounds  with  the  mouth.  Skoda  lias 
proposed  to  represent  the  respiratory  sounds  peculiar  to  different 
situations  by  means  of  \vhispered  letters.  A  similar  mode  of  establiabr 
ing  types  of  cardiac  bellows  murmurs,  has  been  long  since  pursued  by 
Bouillaud  and  Hope.  Following  Skoda,  the  letters  eh,  soft,  'will  re- 
present a  tracheal  sound.  The  pitch  and  loudness  may  be  Taried  by 
graduating  the  force  with  which  the  air  is  expelled  when  these  letters 
are  whispered,  and  altering  somewhat  the  disposition  of  the  lips.  In 
this  way  may  be  reproduced  the  tubular  inspiration,  and  the  mon 
intense  sharper  sound  of  expiration,  which  characterize  the  respiratoij 
sounds  incident  to  the  trachea. 

The  tracheal  respiration  may  be  heard  with  distinctness,  and  S01tt^ 
times  with  considerable  intensity,  when  the  stethoscope  is  placed  <m 
the  neck  behind,  over  the  cervical  vertebrae. 

2.  Bronchial  Respiration. — The  normal  bronchial  respiratioD 
is  the  sound  supposed  to  be  produced  within  the  bronchial  tubes  oo 
either  side  prior  to  their  entering  the  lungs.  The  points  where  eitlwr 
the  stethoscope  or  ear  is  to  be  applied,  in  order  to  observe  the  phe 
nomena  incident  to  this  portion  of  the  respiratory  apparatus,  are  in 
front,  between  the  second  and  third  ribs,  close  to  the  stemo-clavicolir 
junction ;  and  behind,  in  the  interscapular  space,  on  a  line  with  the 
spinous  ridge  of  the  scapula.  Applied  over  the  upper  part  of  the  Bte^ 
num  in  front,  as  directed  by  some  authors,  the  sound  must  necessarily 
come  mainly  from  the  trachea.  In  fact,  it  is  not  probable  that  in  tk 
situations  lying  directly  above  the  bronchi,  the  respiratory  sounds  are 
purely  bronchial  in  their  origin.  The  tracheal  respiration  maybe 
heard  there  in  some,  if  not  in  a  greater  or  less  degree,  in  most  penons 
Generally,  also,  the  vesicular  respiration  emanating  from  the  airHreOs^ 
modifies,  to  a  greater  or  less  degree,  the  character  of  the  sound.  Hm 
normal  bronchial  respiration  is  thus,  in  reality,  a  mixed  respiratoiy 
sound,  and  the  differences  which  are  to  bo  noted  in  different  individuals, 
are  to  be  explained,  in  a  great  measure,  by  the  combination,  in  yarying 
proportions,  of  the  three  varieties,  viz.,  tracheal,  bronchial,  vA 
vesicular  respiration.  The  study,  however,  of  the  auscultatoiy 
phenomena,  in  the  situations  named,  is  of  much  interest  and  impQ^ 
tance,  not  only  in  order  to  become  conversant  with  the  soondi 
proper  to  those  portions  of  the  chest,  but  because  they  fnimdi 
types  of  phenomena  incident  to  disease  in  other  situations.  B 
will  be  seen,  hereafter,  that  the  different  grades  of  what  is  diatiB- 
guishedas  the  normal  bronchial  respiration,  when  present  in  portiaoi 
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of  the  chest  other  than  the  points  where  they  belong  in  health,  may 
constitute  significant  indications  of  morbid  conditions.  The  student, 
therefore,  by  impressing  on  the  memory,  and  verifying  by  practice 
on  healthy  individuals,  the  characters  and  diversities  which  belong 
to  the  normal  bronchial  respiration,  is  acquiring  knowledge  which 
will  be  directly  available  in  diagnosis.  The  previous  study  of  the 
tracheal  respiration  will  prepare  for  that  of  the  bronchial,  the  two 
being,  as  will  be  perceived,  analogous,  and  often,  if  not  generally, 
essentially  identical.  ^ 

Directing  attention  first  to  the  anterior  surface  of  the  chest,  if  the 
ear  be  applied  near  the  stemo-clavicular  junction,  a  respiratory 
sound,  differing  in  several  important  features  from  that  heard  over 
the  remainder  of  the  chest  (vesicular  respiration),  is  heard  in  the 
vast  majority  of  cases.  To  indicate  the  several  points  of  difierence 
would  require  an  anticipation  of  the  description  of  the  vesicular  respi- 
ration. The  two  kinds  of  respiration  will  be  fully  contrasted  when 
the  latter  is  considered.  But  in  describing  the  former  it  will  be  ne- 
cessary to  imply  knowledge  of  the  fact  that  the  bronchial,  as  well  as 
the  tracheal  respiration,  differs  from  the  vesicular  in  a  tubularity  of 
character,  as  distinguished  from  what  will  be  called  a  vesicular  quality, 
and  in  greater  altitude  of  pitch.  Other  distinctive  traits  need  not 
now  be  alluded  to.  The  following  account  will  be  based  in  part  on 
examinations  of  twenty-three  persons  in  health,  made  several  years 
ago,  in  order  to  study  the  characters  of  the  normal  bronchial  respira- 
tion ;  and  more  especially  on  another  series  of  twenty-four  exami- 
nations made  recently  for  the  same  purpose.  In  both  series  the 
memoranda  were  noted  at  the  instant  of  observation,  and  the  facts 
afterward  analyzed. 

In  almost  every  instance  a  bronchial  sound  of  respiration  was  dis- 
coverable, both  in  froni  and  behind,  at  the  points  mentioned,^  on 
both  sides  of  the  chest.  In  several  instances'  a  respiratory  sound 
was  either  absent  or  scarcely  appreciable,  except  when  the  force  of 
breathing  was  voluntarily  increased,  and  in  the  degree  of  intensity 
marked  difference  existed  in  different  persons.  It  was  not  appre- 
ciable with  the  cylinder  in  all  instances  in  which  it  was  discoverable, 
and  even  well  developed,  by  employing  immediate  auscultation,^  a  fact 

*  Absent  in  7  of  47  cases  in  front,  and  2  of  36  cases  behind.  These  9  cases  all  are 
within  the  first  series  of  examinations.  By  employing  Cammann's  stethoscope  a  sound 
could  probably  have  been  discovered  in  every  instance.  These  examinations  were 
made  before  that  stethoscope  was  invented. 

'  Six  of  '24  cases  in  front,  and  9  of  22  cases  behind. 

'  This  fact  was  noted  as  follows :  In  front,  of  24  cases,  on  both  sides  of  the  chest,  in 
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which  goes  to  show  that  bj  immediate  anscoltatioii  the  tradeal  soond 
is  transmitted,  since  the  «tethos*cope  circumscribes  the  space  whence  Ae 
soimd  is  con>iacted,  while  the  ear  applied  directly  to  the  chest  derira 
it  from  a  wider  circait.  In  a  single  instance  the  somd  was  app^^ 
ciable  with  the  cylinder  and  not  bv  immediate  anscnltation.  In  two 
instances  it  was  heard  distinctly  with  Canunann's  instrnment,  when  not 
appreciable  either  with  the  ear  alone  or  the  ordinary  stethoscope. 
In  every  instance,  either  in  front  or  behind,  in  which  the  bronddil 
respiration  was  compared  with  that  over  other  parts  of  the  chest,  for 
example,  the  middle  of  the  infra-claricolar,  and  in  the  infra-scapdir 
regions,  it  was  found  more  or  less  deficient  in  the  resicular  qnaKtj, 
in  other  words  approximating  to  the  purely  tubular  character  of  de 
tracheal  respiration,  also  uniformly  higher  in  pitch,  and  differiag 
frequently  in  other  characters.^ 

The  bronchial  respiration  is  heard  in  some  persons  with  both  n- 
spiratory  acts,  and  in  some  with  the  inspiration  only.  In  these  poiate 
striking  difierences  are  obsenrable.  Marked  disparities  are  sbo 
frequently  found  to  exist  between  the  two  sides  of  the  chest  in  de 
same  person.  The  readiest  way  to  present  an  idea  of  these  TariatiMi 
will  be  to  give,  as  succinctly  as  possible,  the  result  of  the  analyris  rf 
the  examinations  already  referred  to.  Limiting  the  analysis  to  de 
twenty-four  recent  examinations,  of  this  number  the  bronchial  I^ 
spiration  was  heard  near  the  clavicular  sternal  junction  with  the  act 
of  inspiration  only,  on  both  side*  of  the  chesty  in  twelve  instanM^ 
leaving  the  same  number  of  instances  in  which  it  was  heard  bod 
with  inspiration  and  expiration.  Behind,  in  the  upper  part  of  tk 
interscapular  space,  of  twenty-two  examinations,  it  was  heard  wiA 
the  inspiration  alone,  on  both  sideSy  in  seven ;  leaving  fifteen  instanea 
in  which  it  was  heard  with  both  respiratory  acts.  According  ti 
these  examinations,  then,  an  inspiratory  and  expiratory  bimu^ 
sound  on  both  sides  of  the  chest  will  be  found,  in  front,  in  the  pit- 
portion  of  one  half,  and  behind,  in  the  proportion  of  two-thirds  of 
persons  free  from  disease. 


3  cases  ;  on  the  right  side,  2  cases;  on  the  left  side  1  case.    Behind,  of  22  ( 
sides,  3  cas^^s. 

'  In  making  this  statement,  I  am  compelled  to  differ  from  authorities  on  die  i 
of  physical  exploration  so  distinguished  as  Barth  and  Roger.  These  written  WKf  (TWrf 
Pratique  d'Auscultation,  etc.,  1854,  page  33):  ^'II  ne  faudraic  pas  czoiie  qne  etfi 
re«ipiration  bronchique  existe  toujours  en  ces  points,  et  se  distingue  netfiement  dt  h 
respiration  dcs  autres  regions :  tr^s-souvent  I'oreiUe  la  plus  exeio^  ne  aeint  pes  4t 
difliirence  sensible.*' 
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As  respects  this  point,  the  two  sides  are  by  no  means  uniformly  in 
correspondence.  The  inspiratory  sound,  in  a  certain  proportion  of 
cases,  is  alone  heard  on  one  side,  while  the  inspiratory  and  expiratory 
are  heard  on  the  other  side.  This  dissimilarity,  however,  is  subject 
to  a  rule  which,  so  far  as  my  examinations  go,  is  invariable,  viz.,  a 
sound  accompanies  both  acts  of  respiration,  not  infrequently  on  the 
right  side  only,  and  this  is  never  observed  on  the  left  side.  In 
eight  of  the  twenty-four  examinations,  a  sound  accompanied  both 
acts  on  the  right  side,  in  front,  while  an  inspiratory  sound  alone 
existed  on  the  left  side.  This  was  true  of  the  back  in  three  of  the 
twenty-two  examinations  ;  neither  in  front,  nor  behind,  did  a  sound 
with  the  two  acts  exist  on  the  left  side,  and  not  on  the  right  in  a 
single  instance. 

It  remains  to  ascertain  the  results  of  the  analysis  as  respects  other 
^characters  of  the  bronchial  respiration,  and  to  institute  a  comparison 
between  the  two  sides,  in  front  and  behind,  as  regards  intensity  of 
the  respiratory  sound,  disparity  in  pitch  of  sound,  and  the  relation 
of  the  expiration  to  the  inspiration  in  intensity,  duration,  and  pitch. 
We  will  direct  attention  now  to  these  several  points. 

Limiting  the  attention  first  to  the  inspiratory  sound,  in  some  in- 
stances the  intensity  appeared  equal  on  the  two  sides,  but  in  other 
instances  a  marked  disparity  was  apparent.  The  enumerations  with 
respect  to  this  point  are  as  follows :  In  front,  of  ten  instances  in 
which  a  disparity  of  the  inspiratory  sound  was  obvious,  the  intensity 
was  greater  on  the  right  side  in  six  and  on  the  left  side  in  four. 
Behind,  of  five  instances,  the  intensity  was  noted  greater  on  the 
right  side  in  two  and  on  the  left  side  in  three.  Thus  there  is  no 
rule  restricting  the  existence  of  greater  intensity  of  the  respiratory 
sound  to  either  side ;  but,  so  far  as  these  few  observations  go,  the  inten- 
sity is  a  little  oftener  greater  on  the  right  side  in  front  and  on  the 
left  side  behind.  The  sum  total  of  the  instances,  in  front  and  behind, 
in  which  the  intensity  was  greater  on  the  right  side,  is  thus  eight ; 
and  on  the  left  side  seven.  These  results  accord  in  a  striking  man- 
ner with  those  obtained  by  an  analysis  of  the  previous  series  of  ex- 
aminations. Of  the  latter,  the  intensity  was  greater  on  the  right 
side  in  five  of  nine  instances,  and  on  the  left  side  in  four.* 

Comparing  the  inspiratory  sound  on  the  two  sides  as  regards  pitch, 
in  a  few  instances  it  is  noted  that  no  difierence  was  apparent,  but  in 

'  See  Prize  Essay  on  YariatioDS  of  Pitch,  etc^  Transactions  of  Am.  Med.  Association, 
▼ol.  v.,  page  84,  et  seq. 
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a  large  proportion  a  dUparitj  waa  obriona.  A  fixed  rule  eTidendj 
governs  thU  •lisparitv:  of  twenty  in.staneesin  which  it  was  obsenred 
near  the  stern«>i:lavicular  janciion,  in  nineteen  the  pitch  was  higher 
on  the  ri^:iht  side,  and  in  a  single  instance  only  on  the  left  side.  Ai 
the  upper  part  of  the  Interscapular  space,  in  all  of  nine  instances. 
the  pitch  was  higher  on  the  right  side.  The  results  are  in  accordance 
with  those  obtained  by  the  former  analysis.  The  latter  developed  in 
twenty  examinations,  elevation  of  pitch  on  the  right  side  in  fifteen, 
no  difference  in  this  respect  being  appreciable  in  the  remaining  fiv^* 
Practically,  then,  it  may  be  assumed  that  a  disparity  in  pitch  exists 
in  the  larger  proportion  of  instances,  and  that  the  pitch  is  ahDOS 
invariably  higher  on  the  right  side. 

In  tubular  character,  or  in  deficiency  of  vesicular  quality,  a  eoa- 
trast  was  observed  between  the  tw«>  sides.  In  this  respect  the  resihs 
show  an  invariable  rule,  viz.,  whenever  a  disparity  exists  betvea 
the  two  sides,  the  greater  tubularity  of  sound  is  found  on  the  rigfcl 
side.  This  was  noted  in  thirteen  instances  in  front  and  in  thee 
behind. 

The  foregoing  results  relate  to  the  inspiratory  sound.  Direcdig 
attention  secondly  to  the  expiratory,  the  relative  intensity  of  tbe 
latter  to  the  former  is  the  fir*t  point  which  suggests  itself.  In  a  mmB 
number  of  ins:;mces,  it  is  n-)tO'l  that  the  expiration  was  more  inteuf 
than  the  inspiration.  T!ie  number  of  instances  is  five :  bat  it  ishigUf 
probable  that  attention  was  not  given  to  this  point  in  all  the  exaai- 
nations.  So  far  as  those  few  observations  go,  they  point  to  a  nfc 
viz.,  when  the  intensity  «>f  the  expiratory,  as  compared  with  tk 
inspiratory  sound,  is  decidedly  greater,  and  confined  to  one  ade,  tk 
right  side  is  the  one  presenting  this  contrast.  In  all  of  the  five  cms 
in  which  the  fact  was  noted,  it  was  on  the  right  side. 

Comparing  the  pitch  of  the  expiratory  with  that  of  the  inspiratoij 
sound,  the  results  are  nn.>re  strikitig.  In  a  very  few  instances  (three) 
the  expiratory  sound  was  lower  in  pitch  than  the  inspiratory.  In 
each  of  these  instances  it  was  observed  on  the  left  side.  In 
every  other  instance  in  which  the  presence  of  an  expiratory  wmi 
was  noted,  it  was  higher  in  pitch  than  the  inspiratory.  An  expin- 
tory  s«.'und  higher  in  pitch  than  the  inspiratory,  on  the  right  ade. 
was  noted  in  twelve  instances,  viz.,  nine  in  front,  and  three  beluni 
In  several  instances  in  which  this  contrast  between  the  two  soniA 
existed  on  both  sides,  it  is  stated  to  have  been  much  more  marki' 
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on  the  right  side.  The  difference  in  this  respect  was  sometimes  very 
striking. 

The  expiration  was  in  some  instances  observed  to  be  longer  than 
the  inspiration.  This  was  oftener  noticed  on  the  right  side.  And  in 
every  instance  in  which  attention  was  directed  to  the  point,  a  brief 
interval  separated  the  sound  of  inspiration  and  expiration.  These  re- 
sults are  in  accordance  with  those  obtained  by  the  previous  analysis.* 

In  view  of  the  foregoing  results,  the  following  is  a  summary  of  the 
descriptive  facts  and  distinctive  characters  pertaining  to  the  normal 
bronchial  respiration,  as  heard  at  the  stemo-clavicular  junction  in 
front,  and  the  upper  part  of  the  interscapular  space  behind.  In  most 
persons  a  respiratory  sound  may  be  discovered  and  studied  in  these 
situations,  if  the  force  of  respiration  be  increased,  by  auscultating 
with  the  ordinary  stethoscope ;  in  a  still  larger  number  this  is  practi- 
cable by  immediate  auscultation,  and  in  nearly  every  individual,  pro- 
bably, by  means  of  Cammann's  instrument ;  of  a  given  number  of 
individuals,  in  one-half  we  may  expect  to  hear  an  inspiratory  and 
expiratory  sound  in  front ;  and  in  two-thirds  behind.  When  a  sound 
with  both  respiratory  acts  is  found  on  one  side,  and  not  on  the  other, 
it  is  invariably  on  the  right  side.  When  there  is  a  difference  of 
intensity  in  the  respiratory  sound  between  the  two  sides,  the  greater 
degree  of  intensity  is  found  sometimes  on  the  right,  and  sometimes 
on  the  left  side,  the  proportion  of  instances  being  not  far  from  equal. 
The  pitch  of  the  inspiratory  sound  is  generally  greater  on  the  right 
side,  and  almost  never  on  the  left  side.  In  some  instances  also  the  in- 
spiratory sound  is  more  tubular  in  character  on  the  right  than  on  the 
left  side.  The  reverse  of  this  is  not  observed.  The  expiratory  sound 
is  sometimes  more  intense  than  the  inspiratory.  When  this  is  more 
marked  on  one  side  than  on  the  other,  it  is  on  the  right  side.  The 
same  remark  will  apply  to  prolonged  expiration.  The  pitch  of  the 
expiratory,  as  compared  with  the  inspiratory  sound,  is  higher.  To 
this  rule  there  are  occasional  exceptions,  occurring  only  on  the  left 
side.  A  striking  contrast  between  the  two  sounds  in  pitch  is  cha- 
racteristic of  the  bronchial  respiration  of  the  right  side.  When  the 
sounds  are  heard  with  the  two  respiratory  acts,  a  brief  interval  occurs 
between  them. 

These  facts  are  interesting  and  important  to  the  student  of  physical 
exploration,  as  already  stated,  in  the  first  place  showing  that  the  phe- 
nomena found  at  certain  portions  of  the  chest  in  health,  together  with 

'  Prize  Enay. 
10 
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the  variations  and  the  disparity  between  the  two  sidcB  of  the  chest  in 
these  portions,  which  are  not  to  be  considered  eridences  of  disease; 
and,  in  the  second  place,  exemplifying  in  the  healthy  chest  the 
varieties  of  the  bronchial  respiration  so-called,  ocenrring  as  the  sigu 
of  morbid  conditions.  In  the  latter  respect  it  will  come  up  for  con- 
sideration under  the  head  of  Auscultation  in  Disease. 

On  reviewing  the  elementary  characters  of  the  normal  hronduil 
and  the  tracheal  respiration,  and  instituting  a  comparison  between 
them,  it  will  be  perceived  that  in  the  more  important  of  these  cht- 
racters  they  bear  to  each  other  a  close  resemblance.  Both  are  d^ 
ficient,  but  the  tracheal  more  completely,  in  a  peculiar  distinctife 
quality,  which  will  presently  be  seen  to  characterize  the  vesicnlir 
respiration.  Both  are  high  in  pitch  compared  with  the  vesicnlir 
respiration.  The  expiratory  sound  in  each  (with  a  very  few  excep- 
tions in  the  case  of  the  bronchial  respiration  on  the  left  side),  is  higher 
in  pitch  than  the  inspiratory.  Frequently  in  the  bronchial,  as  in  the 
tracheal,  the  expiratory  sound  is  more  intense  and  longer ;  and  ai 
interval  separates  the  two  sounds  in  both  cases.  The  chief  points  of 
difference  are  the  greater  intensity  of  the  tracheal  sound,  its  pmelf 
tubular  character,  and  the  constant  presence  of  an  expiratory  soonl 

As  already  remarked,  it  may  be  doubted  whether  the  normal  bnn- 
chial  respiration  is  exclusively  bronchial,  t.  e,  produced  solely  withii 
the  bronchial  tubes ;  but  it  is  a  combination  of  a  bronchial  sooad 
with  the  tracheal,  modified  more  or  less  by  the  vesicular  respiration. 
The  sound  frequently  appears  to  come  from  a  distance.  This  1M 
noted  in  several  of  the  examinations,  especially  with  respect  to  tk 
expiratory  sound.  The  loud  expiratory  sound  is  probably  doirel 
chiefly  from  the  trachea.  On  the  other  hand,  the  want  of  complete 
tubularity,  greater  in  some  instances  than  in  others,  may  be  afctribi' 
table  to  an  admixture  of  sound  from  the  proximate  air- vesicles. 

3.  Vbsicular  Respiration. — The  sound  incident  to  respiralioi 
heard  over  the  chest  elsewhere  than  upon  the  upper  part  of  tb 
sternum,  at  the  stcmo-clavicular  junction,  and  in  the  upper  part  rf 
the  interscapular  space  near  the  spinal  column,  is  called  the  poliit- 
nary  or  vesicular  respiration  or  murmur.  Both  terms  imply  dNft 
the  sound  is  produced  within  the  air-cells  or  vesicles  of  the  Ibi^ 
This  is  not  strictly  true.  The  vesicular  respiration  is  a  ™m^ 
sound,  being  partly  due  to  the  air  entering  the  cells,  in  part  to  tb 
current  traversing  the  bronchial  tubes,  and  to  some  extent^  pit* 
bably,  in  certain  parts  of  the  chest,  to  transmitted  tracheal  rcspi- 
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ration.  It  is,  however,  true,  that  the  predominant  and  distinguish- 
ing character  of  the  vesicular  respiration  originates  within  the  vesi- 
cles and  capillary  tubes.  The  expressions  are  therefore  suifficiently 
appropriate,  and  the  term  vesicular  is  selected  as  the  most  dis- 
tinctive, and  the  one  generally  adopted.  This  appellation  originated 
with  Andral. 

In  treating  of  the  vesicular  respiration,  the  facts  of  interest  and 
importance  in  a  practical  point  of  view,  will  be  found  to  relate  mainly 
to  1.  The  characters  which  distinguish  this  variety  of  respiration 
from  the  tracheal  and  bronchial;  2.  The  variations  in  characters 
within  the  limits  of  health  observed  in  different  persons,  and  on 
examinations  of  corresponding  situations  on  the  two  sides  of  the  chest 
in  the  same  person;  3.  The  different  modifications  presented  in 
different  regions  on  the  same  side. 

The  point  first  claiming  attention  is  the  first  of  the  foregoing  three 
divisions,  viz.,  ^The  characters  which  distinguish  this  variety  of 
respiration  from  the  tracheal  and  bronchial.'  In  considering  this 
point,  inasmuch  as  the  vesicular  respiration  in  every  part  of  the 
chest  is  not  in  all  respects  identical,  some  region  is  to  be  selected  as 
furnishing  a  type  of  this  species  of  respiration.  The  region  most 
convenient  for  this  purpose  is  the  summit  of  the  left  lung  a  little 
below  the  clavicle,  midway  between  the  acromial  and  sternal  extremi- 
ties. We  will  proceed,  then,  to  institute  a  comparison  between  the 
characters  of  the  vesicular  respiration  in  the  situation  just  mentioned, 
and  those  pertaining  to  the  tracheal  respiration.  The  tracheal 
respiration  is  selected  in  preference  to  the  bronchial  for  the  compa- 
rison, because,  the  contrast  being  stronger,  the  distinctive  traits  of 
the  vesicular  respiration  are  exhibited  in  bolder  relief,  and  thereby 
rendered  more  clear  and  impressive. 

On  auscultating  the  summit  of  the  left  side,  at  the  point  mentioned, 
either  immediately,  or  with  the  stethoscope,  a  sound  more  or  less 
intense  is  generally  found  to  accompany  the  inspiratory  act.  Com- 
paring this  sound  with  that  heard  over  the  trachea,  it  is  found  to 
present  a  striking  difference  in  quality.  Instead  of  being  tubular,  it 
has  a  quality  difficult  to  describe,  but  which  the  student  will  readily 
appreciate  on  making  the  comparison  practically.  The  words  soft^ 
breezy y  expansivey  are  applied  to  it.  It  is  compared  to  the  slightly 
audible  breathing  heard  at  a  little  distance  from  a  person  in  deep 
quiet  sleep ;  to  the  sound  produced  by  a  gentle  breeze  among  the 
branches  and  leaves  of  trees ;  to  that  of  a  pair  of  bellows  the  valve  of 
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wliicli  acta  noiMrlesoIj;  to  sofilj  sipping  the  air  with  Ae  Bf^  as. 
These  eomparisoiu  are  bat  mdelj  approziinatiTe,  and  ave  <if  Elde 
Talne,  smce  it  is  go  easy  to  become  familiar  with  the  wamatd  ita^  \j 
practifing  auscultation  for  a  few  moments  on  the  cheat  and  i 
alternately,  of  a  healthj  person,  in  whom  the  vesiciilaar : 
tolerably  developed.  This  special  qualitr  it  is  conrenient  to  i 
the  veMicular  quality j  an  expression  which  will  be  freqiiendy  weiii 
the  foUowing  pages.  The  Tesicolar  qualitr  of  reqiiraiifln,  as  of  y» 
coBsion,  is  that  peculiar  kind  of  sound,  not  suggesting  d  priori  to  At 
mind  the  existence  of  cells,  but  due  in  a  great  measure,  at  leaa^  tt 
the  cellular  construction  of  the  lungs.  In  what  maimer  is  tUa  lot 
cular  quality  of  sound  generated  ?  I  shall  not  discuss  this,  i 
other  questions  relating  to  the  physical  mechanism  by  irliick 
tatory  phenomena  are  produced.  It  is  generally  attribnted. 
Laennec,  to  the  friction  and  yibrations  caused  by  the  air  drirea  iait 
the  cells  by  the  inspiratory  act.  May  not  the  peculiar  qoaliiy  b 
owing  to  the  separation  of  the  walls  of  the  cells  and  capillaiy  t^ko^ 
which,  to  a  greater  or  less  extent,  come  into  contact,  and,  owu^li 
the  moisture  of  the  tissues,  are  slightly  adherent  during  the  ecAapM 
of  the  lung  incident  to  expiration  ?  We  shall  see  hereafter  thai  da 
is  the  most  rational  explanation  of  an  important  and  highly  disbnetiii 
physical  sign  of  disease.  Whatever  be  the  rationale,  the  disUnctm 
quality  of  the  vesicular  respiration  belongs  to  the  inspiratoiy,  aal 
not  to  the  expiratory  sound. 

The  inspiratory  sound  is  somewhat  longer  in  duration  than  tb 
tracheal.  Like  the  tracheal  it  is  continuous,  augmenting  inintena^ 
from  its  commencement  to  its  termination,  and  ending  rather  abnqid|f^ 
It  is  decidedly  lower  in  pitch  than  the  tracheal  inspiration. 

According  to  Skoda,  the  average  pitch  of  the  veaicolar  inspiratioi 
may  be  represented  by  the  consonant  v  or  &,  whispered. 

In  a  certain  proportion  of  instances,  an  expiratory  sound  is  ap|n- 
ciable.  This  was  the  case  in  fifteen  of  twenty-four  examinationa;  ai 
sound  of  expiration  being  discovered  in  the  remaining  nine  instanM 
In  this  respect  the  vesicular  respiration  presents  a  striking  pomt  of 
contrast  with  the  tracheal,  the  act  of  expiration  constantly  developing 
a  sound  within  the  trachea.  The  difference  is  not  leas  striking  ii 
other  respects.  The  expiration,  when  present  in  the  vesicular  napr 
ration,  is  nearly  or  quite  continuous  with  the  sound  of  inspiratiaBi 
not  succeeding  after  a  brief,  but  distinct  interval,  as  in  the  i 
respiration.      This  statement  holds  good,  except  when  the 
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examined,  increasing  voluntarily  the  force  of  the  respiratory  move- 
ments, holds  the  breath  for  an  instant  after  completing  the  act  of 
inspiration.  The  duration  of  the  expiratory  sound,  considered 
relatively  to  that  of  the  inspiratory,  is  much  shorter  than  in  the 
tracheal  respiration.  In  the  latter  it  is  as  long  and  not  unfrequently 
longer  than  the  sound  of  inspiration.  In  the  vesicular  respiration 
the  expiratory  sound  is  estimated  by  Fournet  to  average  one-fifth  the 
duration  of  the  inspiratory.  This  estimate  is  perhaps  not  far  from 
the  truth,^  but  the  relative  duration  varies  considerably  in  difierent 
persons,  in  some  being  less  than  a  fifth,  in  others  a  quarter,  a 
half,  and  occasionally,  but  very  rarely,  except  as  an  efiect  of  disease, 
bearing  a  still  larger  ratio.  The  intensity,  as  compared  with  that  of 
the  inspiration,  is  much  less.  According  to  Fournet,  numerically 
expressed,  it  is  as  much  below  that  of  the  inspiration,  as  the  duration 
is  less,  viz.,  one-fifth.  The  reverse  of  this  rule  obtains  in  the  tracheal 
respiration.  The  pitch  of  the  expiratory  sound  on  the  left  side,  cer- 
tainly in  the  great  majority  of  instances,  is  lower  than  that  of  the  in- 
spiratory. It  is  represented,  according  to  Skoda,  by  a  sound  falling 
between  the  whispered  consonants  /  and  h.  Here,  too,  the  rule  is 
the  reverse  of  that  which  governs  the  tracheal  respiration.  In  the 
latter,  the  pitch  of  the  expiratory  sound  is  usually  higher  than  that  of 
the  inspiratory. 

These,  then,  are  the  several  points  of  contrast  between  the  tracheal 
and  the  vesicular  respiration ;  and  it  is  to  be  borne  in  mind  that 
precisely  the  same  j^oints  of  contrast  exist  between  the  vesicular  and 
the  bronchial  respiration,  the  only  difierence  being  that  in  the  latter 
case  they  are  exhibited  in  a  less  striking  degree.  To  recapitulate:  the 
distinctive  characters  of  the  tracheal  and  the  bronchial  respiration  on 
the  one  hand,  and  of  the  vesicular  respiration  on  the  other  hand,  as 
developed  by  the  comparison  just  made,  arranged  in  parallel  columns 
are  as  follows : 

Tkachxal  akd  Bbonchiai.  ^Rbspulatioh.  YssiouiiAB  Rispiratxoh. 

JntpircUion.  liupiration, 

1.  Tubular  in  quality.  1.  Vesicular  in  quality. 

2.  In  duration  falling  somewhat  short  of  2.  Longer  in  duration, 
the  inspiratory  act 

3.  High  in  pitch.  3.  Low  in  pitch. 


I  Berth  and  Roger  and  Walshe  make  the  average  duration  greater,  tiz.,  one-third  that 
of  the  inspiration.  The  mean  duration  might  be  obtained  widi  acouraoy,  bat  it  is  not  a 
matter  of  practical  moment 
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Mxpiraiion,  Ej^ra^iim, 

1.  rTnifofmly  present  in  tracheal  respira-  1.  Absent  in  about  on^third  oftheeasei. 
ion, 

2,  GenemUy  more  inteose  iban  the  Inspi-  2.  Intensity  much  lead  than  that  of 
tutlon.  iciBpitalian. 

3.  A9  long  ojf  longer  iban  the  soand  of  3.  Muctt  iborter  than  the  aoaod  of  id> 
inapimtion.  vpiraEloti. 

4,  Higher  in  pitch  than  the  iEitpiration.  4.  Lower  in  pitch  iban  the  inapiratioa.  "1 
&,  The  iDspiration  and  expirHtion  sepa-        5.  The  inapiratkn  and  expiration  conti' 

rated  by  an  interval.  nuous. 

Aa  already  stated,  the  foregoing  points  of  coDtrast  are  applicalble 
to  auscultation  in  disease,  for  in  connection  with  certain  morbid  con- 
ditions, it  will  be  found  that  the  vesicular  respiration  ghm  place  t0 
the  tracheal  or  hronchialj  and  the  latter  then  become  physical  signs 
of  these  morbid  conditions- 

The  yesicnlar  respiration  presents  marked  differences  in  different 
personSj  not  only  of  the  same  age  and  se^,  but  apparently  with  chests 
similar  in  conformation.  This  statement  is  applicable  not  alone  to 
the  respiratory  sounds  pertaining  to  the  summit  of  the  left  side,  but 
to  the  thoracic  regions  in  general.  In  intensity  it  is  very  far  from 
being  uniform.  In  some  persons  it  is  with  difficulty  appreciable,  and 
in  some  cannot  be  heard  e^en  when  the  force  of  the  respiration  is 
Toltmtarily  increased-  In  others  it  is  loudly  developed.  Between 
these  extremes  there  is  every  grade  of  intensity.  In  the  same  person 
the  murmur  often  differs  considerably  in  intensity  with  different  respi- 
rations, with  some  being  perhaps  full  and  loud,  while  with  others  it  is 
feeble,  and  sometimes  inappreciable,  these  fluctuations  being  observed 
in  the  space  of  the  few  momenta  that  the  ear  is  applied  to  the  chest* 
In  pitch  and  quality  of  sound  the  respirations  in  the  same  person  appear 
to  be  identical,  whether  feeble  or  intense ;  and  forced  respiration 
compared  with  tranquil  breathing,  do  not  show  any  change  except  in  an 
increased  intensity.  It  is  heard  with  greater  intensity  by  immediate, 
than  by  mediate  auacultatiouj  provided  the  ordinllry  cylinder  be  em- 
ployed ;  but  with  Cammann's  stethoscope,  the  intensity  is  muct  greater 
than  when  the  ear  is  placed  in  direct  apposition  to  the  chest.  It 
may  be  distinctly  appreciated  with  Cammann's  stethoscope,  when  it 
is  not  heard  with  the  ordinary  cylinder  or  the  naked  ear.  The  expi- 
ratory sound,  which,  as  has  been  seen,  is  present  in  some  persons  and 
absent  in  others,  varying  also  in  its  relative  duration,  is  sometimes 
discovered  by  immediate  auscultation,  when  it  is  not  heard  with  the 
cylinder ;  and  in  some  instances  may  be  rendered  distinct  by  Cam* 
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mann's  instrument,  when  it  is  inappreoiable  by  the  ordinary  stethoscope 
or  the  ear  alone.  ,My  recorded  examinations  of  healthy  chests  con- 
tain illustrations  of  these  facts.  Sex  and  age  exert  a  decided  influ- 
ence on  the  intensity  of  the  vesicular  respiration.  In  early  life  the 
intensity  is  marked,  so  that  a  morbidly  intense  vesicular  murmur, 
after  Laennec,  is  frequently  distinguished  as  puerile  respiration.  In 
old  age,  on  the  other  hand,  the  intensity  is  diminished,  a  change 
to  be  attributed,  according  to  Andral,  to  the  attenuation  of  the  walls 
of  the  air-cells  which  attends  advanced  years.  At  the  same  time  the 
expiratory  sound  becomes  relatively  more  developed  and  longer. 
The  respiration  thus  modified  by  age  is  distinguished  as  senile  respi- 
ration. In  females,  as  a  general  remark,  the  respiratory  sounds  are 
more  intense  than  in  males.  This  is  true  more  especially  of  the 
vesicular  respiration  at  the  summit  of  the  chest. 

In  other  respects  than  intensity,  differences  are  to  be  observed  in 
the  respiratory  sounds  in  different  persons.  The  degree  of  vesicular 
quality  and  the  pitch  are  not  uniform.  Auscultating  a  number  of 
persons  in  succession,  in  no  two  perhaps  will  the  murmur,  as  regards 
these  characters,  be  identical. 

These  diversities  do  not  impair  the  usefulness  of  auscultation,  more 
than  a  similar  want  of  uniformity  in  the  phenomena  developed  by 
percussion  affects  the  latter  method  of  exploration ;  because  in  both 
instances,  deviations  from  health  are  not  determined  by  reference  to 
any  fixed,  abstract  standard,  as  regards  intensity,  pitch,  etc.,  but, 
generally,  by  a  comparison  of  the  two  sides  of  the  chest. 

The  expiratory  sound,  as  already  intimated,  differs  from  the  inspi- 
ratory not  only  in  duration,  intensity,  and  pitch,  but  in  quality.  It 
is  devoid  of  the  vesicular  quality  which  characterizes  the  inspiratory 
sound,  and  is  feebly  tubular  or  blowing,  resembling  the  tracheal  in 
quality,  but  differing  in  its  want  of  intensity  and  lowness  of  pitch. 
It  remains  to  consider  the  variations  in  character^  of  the  vesicular 
respiration  observed  on  comparative  examinations  of  corresponding 
situations  on  the  two  sides  of  the  chest  in  the  same  person ;  and  the 
different  modifications  presented  in  different  regions  on  the  same  side. 

Comparing  first  the  two  sides,  the  summit  of  the  chest  claims 
attention  more  especially,  because  slight  deviations  from  correspon- 
dence in  this  situation  are  of  great  importance  in  their  bearing  on 
the  diagnosis  of  tuberculous  disease ;  and,  moreover,  anatomically, 
there  is  greater  equality  at  the  upper  part  of  the  chest,  than  at  the 
middle  or  lower  portion,  in  consequence  of  the  presence  of  the  heart 
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and  other  organB,  which  encroach  more  or  less  on  the  thoracic  space, 
rendering  the  two  sides  more  or  less  unequal.  Besides,  the  diseases 
seated  in  the  lower  and  middle  portions,  pneumonia,  pleurisy,  etc., 
do  not  generally  require  so  nice  a  comparison  of  the  two  sides  as  is 
frequently  inyolved  in  the  diagnosis  of  tuberculous  disease,  which 
affects  by  preference  the  superior  part  of  the  lungs.  For  the  reasons 
just  stated,  the  question  in  how  far  the  two  sides  of  the  chest  are  in 
unison  as  respects  the  phenomena  developed  by  auscultation,  has  an 
important  practical  relation,  and  it  is  highly  desirable  to  determine 
what  points  of  disparity  may  occur  in  thb  situation  within  the  limits 
of  health,  in  order  that  they  may  not  be  mistaken  for  the  signs  of 
disease.  It  is  stated  by  Foumet  as  a  conclusion  based  on  repeated 
examinations  of  the  chest  in  persons  apparently  free  from  thoracie 
disease,  that  the  respiratory  sounds  at  the  summit  on  the  two  sides 
are  absolutely  identical,  and  hence,  that  any  disparity  is  a  just  gromid 
for  assuming  the  existence  of  disease.^  The  observations  of  others 
have  shown  this*  conclusion  to  be  erroneous.  Dr.  Gerhard,'  of  Phila- 
delphia, was  the  first  to  direct  attention  to  the  frequent  existence  of 
disparity  between  the  two  sides,  consisting,  according  to  him,  in  a 
greater  intensity  of  the  respiratory  sound  on  the  right  side,  which  he 
attributed  to  the  larger  size  and  relative  shortness  of  the  right  pii- 
mary  bronchus.  Subsequently  M.  Louis,  in  a  series  of  examinations 
of  persons  free  from  pulmonary  disease,  found  a  certain  proportion 
of  instances  in  which  an  expiratory  sound  exists  on  the  right  side 
and  not  on  the  left ;  and  that  when  it  exists  on  both  sides  it  is  often 
more  intense  and  prolonged  on  the  right  side.  In  the  twenty-four 
examinations  to  which  I  have  already  referred,  attention  was  paid, 
among  other  points,  to  the  one  under  consideration ;  and  an  analysis 
of  the  phenomena  recorded  at  the  instant  of  observation,  shows  dif- 
ferences between  the  two  sides  of  the  summit  in  intensity,  the  amount 

> ''  J  ai  choisi,  dans  des  salles  de  militaires  ceux  qui  avaient  toutes  les  apparences  de  la 
8ant6  la  plus  robuste,  et  qui  avaient  M  amends  ^  I'hApital  par  des  maladies  tout-i.-IUt 
^trangftres  aux  organes  thoraciques ;  j'ai  bien  oonstatd  chez  eux  qu'en  effet,  dans  Ttet 
normal,  les  bruits  respiratoires  se  faisaient  entendre  absolument  6gaux  de  Tun  eC  dm 
Tautre  cot6.  II  resulte  de  \h.  que  ioulei  letfoit  quunt  diffirence  exigiera  entre  let  bruiU  dm 
deux  aommett  de  la  poilrine^  eetie  diffirenct  pourra,  en  rigle  ginSrale^  Hrt  attrilmie  A  une  iiett 
paihologique." — Recherchet  tur  tAutcuUation^  etc.  t.  1,  p.  64.  The  italics  are  the  autlusli. 
Walshe  also  says,  **  The  characters  of  the  inspiration-sound  do  not  diflfer  in  the  oorro> 
sponding  points  of  the  two  sides  of  the  chest  to  any  appreciable  amount"  Ed.  of  1S54| 
page  93,  English  Ed. 

*  The  Diagnosis,  Pathology,  and  Treatment  of  the  Diseases  of  the  Chest,  by  W.  W. 
Gerhard,  M.D.,  etc.,  1846. 
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of  the  vesicular  quality,  and  the  pitch  of  the  inspiratory  sound,  as 
well  as  in  the  relative  development,  duration,  and  pitch  of  the  sound 
of  expiration.     The  results  of  the  analysis  are  as  follows : 

1.  Inspiratory  Sound. — In  sixteen  of  twenty-four  cases,  more  or 
less  difference  as  respects  intensity  between  the  two  sides  was  appre- 
ciable. In  all  but  one  of  these  sixteen  instances  the  inspiratory  sound 
was  more  intense  on  the  left  side.  This  result  is  in  direct  opposition 
to  the  statements  of  some  authors  ;>  but  the  matter  is  purely  one  of 
observation,  and  as  the  comparisons  were  made  with  care,  and  with 
no  expectation  of  ariving  at  such  a  result,  I  am  bound  to  assume 
its  correctness.  I  can  only  account  for  the  opinion  of  observers 
that  the  inspiratory  sound  on  the  right  side  is  frequently  more  intense 
than  that  of  the  left,  by  supposing  that  elevation  of  pitch  has  been 
mistaken  for  increased  intensity.  The  disparity  in  intensity  was  in 
some  instances  very  marked.  An  inspiratory  murmur  was  occasion- 
ally tolerably  developed  on  the  left  side,  and  scarcely  audible  on  the 
right.  A  striking  difference  was  also  in  some  cases  observed  in  the 
effect  of  forced  respiration  on  the  intensity  of  the  inspiratory  sound, 
the  intensity  on  the  left  side  being  proportionately  increased,  without 
any  augmentation  on  the  right  side. 

In  the  relative  amount  of  vesicular  quality  a  difference  was  appre- 
ciable in  a  large  proportion  of  the  cases.  And  in  all  the  instances 
in  which  a  disparity  in  this  particular  existed,  the  greater  amount  of 
vesicular  quality  was  on  the  left  side.  This  was  true  in  fourteen  of 
twenty-four  examinations  of  different  individuals.  The  disparity  in 
some  instances  was  slight,  but  in  several  strongly  marked ;  in  not 
one  instance  was  the  vesicular  quality  greater  on  the  right  side. 

Compared  as  respects  the  pitch  of  the  inspiratory  sounds,  a  differ- 
ence was  apparent  in  a  large  majority  of  the  observations.  Exclu^ 
ing  a  few  cases  in  which  attention  was  not  directed  to  this  point,  of 
nineteen  examinations,  the  pitch  was  higher  on  the  right  side  in 
twelve,  and  no  disparity  was  appreciable  in  seven ;  in  not  a  single  in- 
stance was  the  pitch  higher  on  the  left  side>  The  difference  here  as 
with  respect  to  the  preceding  characters,  was  in  some  instances 
striking,  and  in  other  instances  slight.  This  numerical  result  does 
not  vary  much  from  that  obtained  by  an  analysis  of  the  series  of 
previous  examinations.  The  latter  numbered  fifteen,  and  of  these 
fifteen  examinations  the  inspiratory  murmur  was  higher  in  pitch 

'  Gerhard,  Barth  and  Roger. 
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Comparison  of  Right  and  Left  Lower  Scapular  Begums.    Number  of 
ExaminaHons  twenty. 

IirSPIBLATIOK. 

Absent  on  both  sides  in  1  case.    Too  indistinct  to  compare  in  4  < 
RighL  Left. 

More  intense  in  2  cases.  More  intense  in  8  cases. 

Vesicular  quality  more  marked  in  no  case.    Vesicular  quality  more  marked  in  6  < 
Pitch  higher  in  7  cases.  Pitch  higher  in  no  case. 

EZPIBATIOH. 

Presence  noted  in  7  cases. 
Right,  Left. 

Present  only  on  this  side  in  4  cases.  Present  only  on  this  side  in  no  case. 

More  intense  than  inspiration  in  3  cases.  More  intense  than  inspiration  in  no  < 

Higher  in  pitch  than  inspiration  in  4  cases.  Higher  in  pitch  than  inspiration  in  no  < 

Noted  lower  in  pitch  than  inspiration  in  1  Noted  lower  in  pitch  than  inspiration  in  3 
case.  cases. 

These  results  correspond  with  those  presented  in  the  previous 
tables.  The  inspiratory  sound  is  oftener  more  intense  and  mora 
vesicular  on  the  left  side,  but  wherever  a  disparity  in  pitch  is  ob- 
servable, it  is  higher  on  the  right  side.  An  expiratory  sound  ia  some- 
times present  on  the  right,  and  not  on  the  left  side.  The  reverse  is 
not  observed.  It  is  sometimes  more  intense  than  the  sound  of  inspi- 
ration on  the  right  side,  but  this  does  not  occur  on  the  left  side.  It 
is  generally  higher  in  pitch  than  the  sound  of  inspiration  on  the  right 
side,  and  this  does  not  occur  on  the  left  side ;  on  the  other  hand,  it 
is  distinctly  lower  in  pitch  in  some  instances  on  the  left  side,  and 
rarely  on  the  right  side.  In  short,  irrespective  of  disparity  between 
the  two  sides  as  regards  intensity,  the  respiratory  sound  on  the  right 
side  presents  in  a  certain  proportion  of  cases  more  or  less  of  the 
characters  of  the  bronchial  respiration. 

The  differences  between  the  two  sides  of  the  chest  at  the  summit^ 
in  front  and  behind,  compatible  with  a  healthy  condition  of  the 
thoracic  organs,  which,  as  already  intimated,  have  not  escaped  the 
attention  of  observers,  are  generally  attributed  to  the  difference 
in  size,  length,  and  direction  between  the  two  primary  bronefaL 
Foumet  denies  that  this  difference  is  sufficient  to  occasion  any 
disparity  in  the  auscultatory  phenomena.  But  he  also  denies  the 
fact  of  the  existence  of  any  disparity  between  the  two  sides  as  re- 
spects these  phenomena.  Other  causes  may  be  involved,  but  that 
the  one  just  mentioned,  if  not  in  itself  adequate  to  account  for  the 
disparity,  is  more  or  less  concerned  in  its  production,  is  rendered  pro- 
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CkympariMon  o/Bighi  and  Irfi  Infra-dameular  EegioM,    Whole  number  of 
examinations  ttDenty-four. 

IirSPIRATOBT  SOUVD. 

Right.  Left. 

Greater  intensity  in  1  case.  Greater  intensity  in  15  cases. 

Vesicular  quality  more  marked  in  no  Vesicular  quality    more   marked  in  14 

case.                                                     ^  cases. 

Higher  pitch  of  sound  in  12  of  19  ezami-  Higher  pitch  of  sound  in  no  case, 
nations. 

ExpiRATOBT  Sound. 

Right,  Left. 

Present  on  this  side,  and  not  on  left  side,  Present  on  this  side,  and  not  on  right  side, 

in  3  cases.  in  no  case. 

More  intense  on  this  side  in  2  cases.  More  intense  on  this  side  in  no  case. 

Prolonged  in  several  cases.  Prolonged  in  none. 

An  interval  between  the  sounds  of  in-  The  two  sounds  continuous. 
Bpiiation  and  expiration  in  several  cases. 

Pitch  higher  than  that  of  the  inspiratory  Pitch  higher  in  1  instance, 
sound  in  1 1  instances. 

Pitch  lower  than  that  of  inspiration  in  4  Pitch  lower  in  10  instances, 
instances. 

Reyiewing  the  facts  pertaining  to  both  the  inspiratory  and  the 
expiratory  sound,  it  is  perceived  that  the  several  elements  which 
have  been  seen  to  compose  the  bronchial  respiration  are  manifested 
at  the  summit  of  the  chest,  in  front,  on  the  right  side.  This  is  a 
practical  conclusion  arrived  at  by  means  of  the  foregoing  analysis. 
Assuming  this  conclusion  to  be  correct,  its  importance  will  be  appa- 
rent hereafter,  in  connection  with  the  diagnosis  of  tuberculosis  of  the 
lungs  in  the  early  stage.  In  that  connection,  without  knowledge  of 
the  facts  which  have  been  presented,  it  can  hardly  be  otherwise  than 
that  error  of  diagnosis  will  be  committed,  by  mistaking  for  the 
physical  signs  of  disease,  the  several  characters  of  the  bronchial 
respiration  which  may  exist  at  the  summit  of  the  right  chest,  not  pro- 
ceeding from  a  morbid  condition.  I  am  free  to  state  that  my  own 
experience  would  supply  illustrations  of  error  from  this  source. 

The  poiirclavicular  region  may  be  examined  by  auscultation,  the 
stethoscope  being  requisite  in  this  situation.  The  caution  inculcated 
by  Laennec,  is  important  to  be  borne  in  mind  in  applying  the  stetho- 
scope above  the  clavicle,  viz.,  to  avoid  pressing  the  instrument  in  a 
direction  toward  the  trachea.  The  tracheal  sounds  are  liable  to  be 
conducted  to  the  ear  if  attention  be  not  paid  to  this  point.  Pressure 
of  the  stethoscope  in  this  region  may  develope  an  arterial  bruit  which 
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is  to  be  distinguished  from  a  respiratory  sound  by  observing  that  it 
is  synchronous  with  the  pulse,  and  persisting  when  the  movements  of 
respiration  are  voluntarily  arrested.  The  vesicular  respiratory  sound 
is  readily  discovered  in  the  post-clavicular  region  if  it  be  tolerably 
developed  below  the  clavicle  in  the  person  examined.  With  respect 
to  a  comparison  of  the  two  sides,  I  have  not  noted  observations.  In 
a  single  instance  in  which  the  phenomena  were  recorded,  care  being 
taken  not  to  incline  the  stethoscope  toward  the  trachea,  the  inspira- 
tory sound  was  more  intense  on  the  left  side,  and  no  sound  of  expira- 
tion appreciable  on  that  side ;  but  on  the  right  side,  after  an  interval, 
a  well-marked  expiratory  succeeded  the  inspiratory  sound,  and  higher 
in  pitch. 

Passing,  next,  to  the  upper  portion  of  the  chest  behind,  over  tlie 
scapula  above  the  spinous  ridgey  owing  to  the  diflSculty^of  applying 
the  ear  directly,  the  stethoscope  is  preferable.  With  the  wooden 
cylinder  a  respiratory  sound  is  heard  sufficiently  to  study  its  cha- 
racters and  institute  a  comparison  between  the  two  sides  in  only  a 
certain  proportion  of  cases.  With  Cammann's  instrument  it  is  some- 
times rendered  distinct  when  it  is  scarcely  appreciable  with  the  ordi- 
nary stethoscope.  This  instrument  was  used  by  me  here,  as  in  other 
situations,  in  but  a  portion  of  the  examinations  made  with  a  view  to 
study  the  phenomena  incident  to  auscultation  in  health.  The  resulAi 
developed  by  the  analysis  of  these  observations  would  probably  have 
been  to  some  extent  different  had  it  been  uniformly  employed  in  con- 
junction with  immediate  auscultation,  and  the  use  of  the  wooden 
cylinder.  The  facts  pertaining  to  the  respiratory  sounds  in  the 
upper  scapular  region  on  the  two  sides  contained  in  twenty-one 
examinations  are  exhibited  in  the  following  table : 

Comparison  of  Bight  and  Left  Upper  Scapular  Regions. 

I58PIBATI05. 
Absent  on  both  sides  in  5  cases. 
Right.  Uft. 

Sound  indistinctly  appreciable  in  7  in-  Sound  indistinctly  appreciable  in  10  fai> 
stances.  stances. 


Intensity  greater  in  1  case  of  7,  in  which        Intensity  greater  in  3  < 

the  sound  was  more  or  less  dereloped  by 

forced  respiration. 

Pitch  higher  on  this  side  in  2  cases.  Pitch  higher  in  no  < 

Vesicular  quality  more  marked  in  no        Vesicular  quality  more   nwiiotd    la  1 
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Expiration. 
Right.  Left, 

Expiratory  sound,  absent  in  7  cases.  Expiratory  sound  absent  in  10  cases. 

Indistinctly  appreciable  in  4  cases.  Indistinctly  appreciable  in  5  cases. 

Prolonged  in  5  out  of  6  examinations        Prolonged  in  no  case, 
made  with  respect  to  this  point 

More  intense  than  the  sound  of  inspira-        More  intense  than  sound  of  inspiration 

tion,  and  higher  in  pitch  in  5  cases.  and  higher  in  pitch  in  1  case.' 

It  follows  from  these  results  that  while  an  inspiratory  sound  is 
absent  on  both  sides  in  an  equal  proportion  of  cases,  viz.,  about  one- 
third,  the  sound  of  expiration  is  oftener  absent  on  the  left  than  on 
the  right  side;  both  the  inspiratory  and  expiratory  sounds  are  oftener 
very  feeble  on  the  left  side,  but  when  tolerably  developed  the  inspi- 
ratory sound  on  the  left  side  is  apt  to  be  more  vesicular  and  more 
intense  than  on  the  right,  while  the  latter  is  apt  to  be  higher  in  pitch; 
and  the  sound  of  expiration  on  the  right  side  in  a  certain  proportion 
of  instances  is  prolonged,  more  intense  than  the  inspiratory,  and 
higher  in  pitch,  this  being  very  rarely  the  case  on  the  left  side.  Ac- 
cording to  these  results  the  disparity  frequently  existing  between  the 
two  sides,  corresponds  with  that  observed  at  the  summit  and  in  front. 
More  or  less  of  the  elements  of  the  bronchial  respiration,  in  other 
words,  are  occasionally  manifested  on  the  right  side. 

The  respiratory  sounds  when  heard  over  the  upper  scapular  region 
are  not  only  less  intense  than  in  front  of  the  summit  of  the  chest, 
but  the  vesicular  quality  is  less  marked,  and  they  convey  to  the  mind 
the  impression  of  greater  distance  from  the  ear. 

In  examining  the  scapular  region  below  the  spinous  ridge,  imme- 
diate auscuhation  is  available.  A  respiratory  sound  is  appreciable 
here  in  a  larger  number  of  instances  than  above  the  ridge,  and  is 
more  intense  when  present  in  both  situations.  It  is,  however,  consi- 
derably less  intense  in  the  cases  in  which  it  is  fully  developed  than  in 
the  infra-clavicular  region.  Here,  also,  as  above  the  spinous  ridge, 
the  vesicular  quality  is  less  marked,  and  the  sound  seems  farther 
removed  from  the  ear.  An  analysis  of  the  observations  recorded 
with  reference  to  a  comparison  of  the  two  sides  gives  the  results  exhi- 
bited in  the  following  table : 

1  In  this  case  the  contrast  with  the  inspiration  in  these  respects,  was  less  than  on 
the  right  side  in  the  same  case. 
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Comparison  of  Right  and  Left  Lower  Scapular  Begiom.    Number  of 
Examinaiunu  iweniy. 

Ihspibatiok. 
Absent  on  both  sides  in  1  case.    Too  indistinct  to  compare  in  4  cases. 
RighL  Left. 

More  intense  in  2  cases.  More  intense  in  8  cases. 

Vesicular  quality  more  marked  in  no  case.    Vesicular  quality  more  marked  in  6  < 
Pitch  higher  in  7  cases.  Pitch  higher  in  no  ease. 

EXPIKATIOH. 

Presence  noted  in  7  cases. 

Right,  Left, 

Present  only  on  this  side  in  4  cases.  Present  only  on  this  side  in  no  case. 

More  intense  than  inspiration  in  3  cases.  More  intense  than  inspiration  in  no  t 

Higher  in  pitch  than  inspiration  in  4  cases.  Higher  in  pitch  than  inspiration  in  no  < 

Noted  lower  in  pitch  than  inspiration  in  1  Noted  lower  in  pitch  than  inspiratioo  in  3 

case.  cases. 

These  results  correspond  with  those  presented  in  the  preyiow 
tables.  The  inspiratory  sound  is  oftener  more  intense  and  man 
vesicular  on  the  left  side,  but  wherever  a  disparity  in  pitch  is  ob> 
seryable,  it  is  higher  on  the  right  side.  An  expiratory  sound  is  some- 
times present  on  the  right,  and  not  on  the  left  side.  The  reverse  is 
not  observed.  It  is  sometimes  more  intense  than  the  sound  of  inspi* 
ration  on  the  right  side,  but  this  does  not  occur  on  the  left  side.  It 
is  generally  higher  in  pitch  than  the  sound  of  inspiration  on  the  right 
side,  and  this  does  not  occur  on  the  left  side ;  on  the  other  haad,  it 
is  distinctly  lower  in  pitch  in  some  instances  on  the  left  side,  and 
rarely  on  the  right  side.  In  short,  irrespective  of  disparity  between 
the  two  sides  as  regards  intensity,  the  respiratory  sound  on  the  right 
side  presents  in  a  certain  proportion  of  cases  more  or  less  of  the 
characters  of  the  bronchial  respiration. 

The  differences  between  the  two  sides  of  the  chest  at  the  summiti 
in  front  and  behind,  compatible  with  a  healthy  condition  of  the 
thoracic  organs,  which,  as  already  intimated,  have  not  escaped  the 
attention  of  observers,  are  generally  attributed  to  the  differenee 
in  size,  length,  and  direction  between  the  two  primary  bronehL 
Foumet  denies  that  this  difference  is  sufficient  to  occasion  anj 
disparity  in  the  auscultatory  phenomena.  But  he  also  denies  ilM 
fact  of  the  existence  of  any  disparity  between  the  two  sides  us  re* 
spects  these  phenomena.  Other  causes  may  be  involved,  bat  that 
the  one  just  mentioned,  if  not  in  itself  adequate  to  account  for  the 
disparity,  is  more  or  less  concerned  in  its  production,  is  rendered  pro* 
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bable  by  the  following  experiment :  The  larynx,  trachea,  and  primary 
bronchi,  with  some  of  the  larger  subdivisions  of  the  latter  extending  an 
equal  length  on  each  side,  were  detached  from  the  pulmonary  organs 
and  removed  from  the  body.  Then  by  means  of  a  large  pair  of  bellows, 
the  nozzle  of  which  was  inserted  into  the  larynx  and  secured  by  a 
ligature,  a  current  of  air  was  made  to  traverse  the  bronchial  tubes 
first  on  one  side  and  afterward  on  the  other  side  by  compressing  al- 
ternately the  right  and  the  left  bronchus  with  the  finger.  Compar- 
ing the  sounds  thus  produced,  which  were  quite  loud,  it  was  very 
obvious  that  the  sound  produced  by  the  current  of  air  driven  through 
the  right  bronchus  and  its  subdivisions  was  more  intense  and  higher 
in  pitch  than  that  produced  within  the  left  bronchial  tubes ;  care 
being  taken  to  place  the  two  bronchi  aa  nearly  as  possible  in  their 
natural  position  as  regards  their  angular  relation  to  the  trachea.  This 
experiment  was  repeated  numerous  times  in  the  presence  of  several 
medical  gentlemen,  and  also  in  the  lecture  room  before  a  large  class 
of  medical  students.  The  disparity  just  stated  was  not  less  obvious 
to  others  than  to  myself.  When  the  current  was  made  to  traverse 
the  bronchial  tubes  on  both  sides  simultaneously,  it  was  easy  to  per- 
ceive a  difierence  in  intensity  and  pitch  on  bringing  the  ear  in  close 
proximity  to  the  bronchial  tubes  first  on  one  side,  and  then  on  the 
other  side. 

The  result  of  this  experiment  may  seem  at  first  to  be  inconsis- 
tent with  the  fact  that  the  inspiratory  sound  on  the  left  side  is  fre- 
quently more  intense  than  that  on  the  right  side.  It  is,  however,  to 
be  borne  in  mind,  that  it  is  the  sound  produced  within  the  vesicles  on 
the  left  side  which  is  more  developed  than  on  the  right  side.  The 
respiration  on  the  left  side  presents  a  more  marked  vesicular  quality, 
at  the  same  time  that  its  intensity  is  in  some  instances  greater.  The 
latter,  then,  it  is  fair  to  conclude,  is  due  to  some  cause  connected  with 
the  air-cells,  and  not  with  the  bronchial  tubes. 

In  the  infra-scapular  region  a  respiratory  sound  is  almost  uni- 
formly appreciable.  It  is  generally  well  developed,  and  frequently 
with  forced  breathing  becomes  intense.  Here,  as  in  other  situations, 
a  very  marked  difierence  in  intensity  is  often  observed  between  the 
sounds  developed  by  ordinary  and  forced  breathing :  with  the  latter,  in 
some  instances,  they  are  quite  loud,  when  with  the  former  they  may 
be  scarcely  heard.  As  a  general  rule,  the  intensity  is  greater  than 
in  the  lower  scapular  region ;  the  vesicular  quality  is  also  more  appa- 
rent, and  the  pitch  somewhat  lower.  This  rule  is  not  without  excep- 
tions.   The  intensity  in  a  small  proportion  of  instances  is  about  equal 
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in  the  scapular  and  infra-scapxQar  regions ;  so,  also,  the  vesicular  qnali^ 
and  pitch.  In  one  of  the  examinations  which  I  have  noted,  the  in- 
tensity was  in  a  marked  degree  greater  below,  than  over  the  scapula. 
The  person  examined  was  a  female. 

The  subjoined  table  exhibits  the  results  of  a  comparison  of  the  two 
sides  as  respects  the  respiratory  sound  observed  in  this  region. 

I 
Comparison  of  {he  Right  and  Left  Jbifra-scapular  Begums. 

Ihspibatioh. 

Present  in  all  of  21  examinations. 
Right.  Left. 

More  intense  in  1  of  14  examinations.  More  intense  in  5  of  14  examinations. 

Vesicular  quality  more  marked  in  none  Vesicular  quality  more  marked  in  2  of 
of  11  examinations.  11  examinations. 

Pitch  higher  in  4  of  13  examinations.  Pitch  higher  in  none  of  13  exan 

Expiration. 
Of  1*7  examinations  present  in  5  and  absent  in  12. 
Right.  Left. 

Present  only  on  this  side  in  1  of  5  cases.'        Present  only  on  this  side  in  1  of  5 

The  variations  between  the  two  sides  are  decidedly  less  frequent  and 
marked  in  this  situation  than  in  the  regions  before  compared.  In  m 
few  instances  the  intensity  is  greater  on  one  side,  and  when  this  is  the 
case,  the  greater  intensity  is  almost  uniformly  on  the  left  side.  Oc- 
casionally the  vesicular  quality  is  more  marked  on  the  left  side,  and 
in  a  few  instances  the  pitch  is  higher  on  the  right  side. 

The  expiratory  sound  is  almost  uniformly  lower  in  pitch  than  die 
sound  of  inspiration.  A  single  exception  to  this  rule  was  noted  on 
the  right  side,  and  in  this  instance  the  sound  was  distant,  an  intense 
expiratory  sound  existing  over  the  scapula  on  the  same  side.  This 
case  shows  that  it  is  possible  for  the  tracheal  or  bronchial  respiratorj 
sounds  to  be  transmitted  in  the  healthy  chest  to  the  ear  applied 
below  the  scapula, — a  fact  important  to  be  remembered,  since  these 
sounds  in  that  situation  in  the  vast  majority  of  cases  is  evidence  of 
disease. 

Passing  to  the  front  of  the  chest,  it  will  suffice  to  notice  the  reepi- 
ratory  phenomena  furnished  by  auscultation  in  the  mammafy  md 
infra-mammary  regions  under  the  same  head. 

An  inspiratory  sound  is  almost  uniformly  appreciable  in  tlMM 
regions,  but  differing  considerably  in  intensity  in  different  individiialB. 

*  In  this  case  it  is  noted  that  the  sound  was  distant  and  high  in  pitch ;  an  inliBM 
expiratory  sound  existed  in  that  case  over  the  scapula. 
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Of  23  recorded  examinations  in  which  more  or  less  of  the  respiratory 
phenomena  were  noted,  in  no  instance  was  an  inspiratory  sound  in- 
appreciable. Instances,  however,  are  occasionally  met  with.  The 
intensity  is  less  than  at  the  summit,  with  very  few  exceptions.  This 
was  true  in  all  but  two  of  sixteen  observations  made  relative  to 
this  point.  In  one  of  these  two  instances  the  greater  development 
in  the  mammary  region  was  confined  to  the  right  side ;  and  in  the 
other  instance  the  inspiratory  sound  at  the  summit  was  extremely 
feeble.  The  pitch  is  uniformly  lower.  Of  eighteen  observations  this 
was  true  without  an  exception.  The  vesicular  quality  is,  at  the  same 
time,  more  marked.  The  latter,  and  lowness  of  pitch,  are  correlative 
traits.  In  these  three  points  of  view,  viz.,  diminished  intensity, 
lowness  of  pitch,  and  more  marked  vesicular  quality,  the  difference 
on  comparison  with  the  summit  of  the  chest  is  sometimes  greater  on 
one  side  of  the  chest  than  on  the  other  side.  This  fact  is  noted  in 
several  instances.  It  is  to  be  explained  by  the  disparity  which  has 
been  seen  to  exist  at  the  summit  in  a  certain  pr6portion  of  individuals 
as  regards  intensity,  pitch,  and  vesicular  quality.  Supposing  the 
inspiratory  sounds  at  the  middle  and  lower  portions  of  the  chest  to  be 
equal,  a  comparison  with  the  sounds  at  the  summit  will,  of  course, 
not  give  identical  results  if  the  two  sides  at  the  summit  differ. 
Another  explanation,  applicable  to  a  certain  extent  in  some  instances, 
is,  that  the  sounds  over  the  middle  and  lower  portions  on  the  two 
sides  are  not  equal.  The  latter  is  true,  but  of  a  very  small  propor- 
tion of  cases  save  with  respect  to  intensity.  Of  twelve  comparisons 
of  the  two  sides,  in  five  the  intensity  appeared  somewhat  greater  on 
the  left,  and  in  two  on  the  right  side.  With  a  single  exception,  in 
which  the  pitch  appeared  a  little  higher  on  the  right  side,  there  was 
no  disparity  in  pitch  or  vesicular  quality  between  the  two  sides.  In 
the  course  of  my  examinations  I  attempted  in  several  instances  to 
determine  whether  there  was  an  appreciable  difference  in  the  pitch, 
intensity,  or  vesicular  quality  of  the  inspiratory  sound  over  the  upper 
lobe  on  the  left  side,  or  the  middle  lobe  on  the  right  side,  and  the 
small  portion  of  the  lower  lobe  extending  in  front.  I  endeavored,  in 
other  words,  to  define  the  situation  of  the  interlobar  fissure  by  a 
change  in  the  vesicular  murmur.  In  one  instance,  and  one  only,  I 
appeared  to  succeed.  In  that  instance  the  person  was  a  good  subject 
for  this  experiment,  the  vesicular  respiration  being  unusually  well 
developed.  Passing  the  stethoscope  downward  on  a  vertical  line 
falling  about  half  an  inch  within  the  nipple,  on  the  left  side,  between 
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the  fourth   and  fifth  ribs,  the  characters  of  the  inspiratory  sound 
I  abruptly  change d^  the    pitch    especially  becoming  lower,  and   the 
kiDtenaity  lessened.     The  game  abrupt  change  waa  discovered  on  the 
right  side. 

An  expiratory  soond  is  very  rarely  appreciable  in  the  mammary 
and  infra-mammary  regions.  Its  presence  is  noted  in  two  only  of 
thirteen  examinations,  the  records  of  which  contain  information  on 
this  point*  In  one  of  these  two  cases  it  was  only  appreciablo  with 
Cammann'a  instrument,  not  by  immediate  auscultation,  or  the  ordinary 
stethoscope*  The  number  of  instances  in  which  it  was  appreciable 
would  have  perhaps  been  greater  had  Cammann^s  instrument  been 
employed  in  a  larger  proportion  of  the  examinations.  It  was  used  in  a 
little  less  than  one-half  of  the  cases  only.  In  both  instances  in  which 
an  expiratory  sound  was  present,  the  pitch  was  distinctly  lower  than 
that  of  the  inspiratory. 

It  is  unnecessary  to  introduce  a  table  exhibiting  the  results  of  a 
comparison  of  the  two  sides  of  the  chest,  as  respects  the  respiratory 
phenomena,  observed  in  the  mammary  and  infra^mammary  regions, 
for  the  disparity  noted,  as  hm  been  seen,  with  a  single  exception, 
consists  in  a  greater  intensity  of  the  vesicular  murmur  on  the  left 
side  in  a  certain  proportion  of  cases^  and  on  the  right  side  in  a 
smaller  proportionp 

In  the  axillary  and  infra-axillary  refjionSy  an  inspiratory  sounds 
especially  with  forced  breathing,  is  often  heard  with  as  much  and 
even  more  intensity  than  over  any  other  part  of  the  chest :  of  thirteen 
examinations,  in  none  was  the  respiratory  murmur  absent.  Its 
absence,  howeverj  in  these  regions  would  not  necessarily  denote  disease 
more  than  in  other  situations  where  it  is  generally  present.  It  may 
he  inappreciable  in  healthy  chests,  in  some  instances,  for  reasons  that 
arc  apparent,  as  when  the  thorax  is  covered  with  a  very  thick  layer 
of  adipose  deposit ;  and  in  other  inetances  when  no  cause  is  apparent 
and  it  can  only  be  attributed  to  a  peculiarity  of  constitution.  Afi  in 
other  situations  the  intensity  differs  considerably  in  different  persons. 
The  intensity  is  generally  less  in  the  infra-axUlary,  than  in  the 
axiUary  region,  and  the  pitch  somewhat  lower.  Careful  comparii<m 
of  the  two  side^,  according  to  my  observations,  shows  some  points  €f 
disparity  in  the  larger  proportion  of  cases.  Thus,  of  twelve  exu&i- 
nations,  in  five  no  difference  was  apparent,  and  in  seven  there  ej:bled 
more  or  less  inequality.  The  facts  respecting  the  disparity  in 
the  seven  cases  in  which  it  was  notedj  are  as  follows :  the  intensity 
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was  greater  on  the  left  side  in  three  cases,  and  on  the  right  sidc^in 
three  cases.  The  pitch  was  higher  in  foar  cases,  all  on  the  right  side. 
The  vesicular  quality,  was  more  marked  in  three  cases,  all  on  the  left 
side. 

An  expiratory  sound  is  heard  in  a  much  larger  proportion  of 
instances  than  over  the  middle  and  lower  portions  of  the  chest  in 
front  or  behind.  Of  nine  examinations  its  presence  is  noted  in  five, 
and  its  absence  in  four.  It  was  present  in  the  axilla  in  some  instances 
and  not  in  the  infra-axillary  region.  It  was  lower  in  pitch  than  the 
inspiratory  sound  save  in  one  instance,  and  in  this  instance  it  was 
higher  on  the  right  side  and  lower  on  the  left. 

II.  PHENOMENA  INCIDENT  TO    THE  VOICE. 

The  phenomena  produced  in  health  by  the  act  of  speaking,  like 
those  incident  to  respiration,  differ  in  different  portions  of  the  respi- 
ratory apparatus ;  and  the  vocal,  as  well  as  breathing  sounds  may  be 
arranged  according  to  their  situation,  into  1st,  those  produced  within 
the  larynx  and  trachea ;  2d,  those  heard  over  the  large  bronchi ;  and 
3d,  those  emanating  from  the  chest  generally.  The  healthy  pheno- 
mena in  these  several  situations  incident  to  the  voice,  not  less  than 
those  developed  by  respiration,  represent  sounds  which,  by  a  change 
of  place,  become  the  signs  of  disease.  The  more  important  of  the 
vocal  phenomena  pertaining  to  morbid  conditions  may,  in  fact,  be 
studied  upon  the  healthy  living  subject.  Moreover,  here,  as  in  the 
case  of  the  respiratory  phenomena,  variations  within  the  limits  of 
health  exist  in  different  individuals,  and  in  the  same  individual  in  cor- 
responding regions  of  the  two  sides  of  the  chest,  which,  without  due 
knowledge  and  care,  are  liable  to  be  mistaken  for  the  evidences  of 
disease,  giving  rise,  possibly,  to  serious  errors  of  diagnosis.  The 
study  of  the  phenomena  incident  to  the  voice  in  health,  therefore, 
merits  close  attention,  preparatory  to  entering  on  the  subject  of  aus- 
cultation in  disease. 

In  auscultating  for  vocal  sounds,  in  health  and  disease,  the  ear 
may  be  applied  immediately  to  the  chest,  or  the  stethoscope  may  be 
employed.  In  general,  the  sounds  are  better  appreciated  and  are 
more  intense  with  the  naked  ear  than  with  the  ordinary  stethoscope, 
and  the  latter  is  not  only  useless,  but  disadvantageous,  except  when 
it  is  desired  to  concentrate  the  examination  upon  a  circumscribed 
space,  or  direct  it  to  parts  of  the  chest  to  which  the  ear  cannot  be 
satisfactorily  applied.    In  listening  to  vocal  phenomena  with  the  ear 
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abne,  or  with  the  cjlinder,  the  soands  are  heard  better  if  the  unoc- 
cupied ear  be  closed  completely  by  pressnre  with  the  finger.  By 
means  of  Cammann's  stethoscope  the  soands  prodaced  by  the  Toice, 
are  rendered  mach  more  intense  than  by  ordinary  mediate  or  imme- 
diate auscultation.  Phenomena  are  made  distinct  by  this  instrument, 
in  some  instances,  in  which  without  it  they  are  too  feeble  to  be  appre- 
ciated. The  general  rules  and  precautions  to  be  observed  in  the 
practice  of  auscultation  are  alike  applicable  to  the  investigation 
of  Yocal  and  respiratory  phenomena.  These  need  not  be  repeated. 
We  may  cause  the  patient  to  speak  by  addressing  to  him  questions 
while  the  ear  b  applied  to  the  chest ;  but  a  better  mode  is  to  request 
him  to  count  in  a  distinct  and  tolerably  loud  voice,  directing  him  to 
pronounce  each  numeral  as  nearly  as  possible  with  the  same  tone, 
distinctness,  and  degree  of  loudness,  pausing  a  little  between  the 
numbers.  It  is  also  desirable  often  to  observe  the  effect  of  articular 
ting  in  a  whisper. 

In  treating  of  the  auscultation  of  the  voice  in  health,  I  shall  adopt 
the  same  divisions  as  in  treating  of  the  respiratory  sounds,  and 
consider  under  distinct  heads  the  tracheal  voice  (including  the  laryn- 
geal), the  bronchial  voice,  and  the  normal  vesicular  vocal  reso- 
nance. And  I  shall  present  under  these  general  divbions  of  the  sub- 
ject the  results  of  analysb  of  observations  made  in  a  certain  number 
of  persons  supposed  to  be  free  from  diseases  affecting  the  respiratory 
organs,  in  the  manner  pursued  in  treating  of  the  phenomena  incident 
to  respiration.  It  is  evident  that  upon  results  thus  obtained  must  be 
based  accurate  knowledge  of  the  phenomena  pertaining  to,  and  com- 
patible with,  a  condition  of  health ;  and  this  knowledge,  it  b  equally 
evident,  b  the  true  point  of  departure  for  determining  morbid  signs 
by  clinical  observations. 

1.  Tracheal  Voice ;  (Laryngeal  Voice;  Tracheophont;  Labtv- 
gophont). — ^If  the  stethoscope  be  placed  over  the  trachea  just  abore 
the  sternal  notch,  and  the  person  desired  to  count  in  a  moderately  loud 
tone,  the  ear  of  the  auscultator  receives  a  combination  of  sensations 
resolvable  into  several  different  elements.  The  voice  occasions  ft 
strong  resonance,  accompanied  by  a  concussion  or  shock,  and,  also^ 
by  a  fremitus  or  thrill.  The  articulated  words  are  sometimes  trans- 
mitted  so  as  to  be  heard  almost  as  clearly  as  when  received  from  the 
lips;  in  other  instances  they  are  conveyed  with  more  or  less  indistinel- 
ness,  and  occasionally  are  inappreciable.  The  resonance,  the  shoek, 
the  fremitus,  and  the  complete  or  incomplete  transmission  of  soands 
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are  the  several  elements  which  compose  the  mixed  sensations  embraced 
under  the  head  of  the  tracheal  voice.  It  will  facilitate  a  clear  appre- 
hension of  the  vocal  phenomena  incident  to  the  auscultation  of  dif- 
ferent parts  of  the  respiratory  apparatus,  and  not  less  to  morbid  con- 
ditions, to  consider  the  tracheal  voice  as  thus  miCde  up  of  different 
constituents.  All  these  elements,  in  the  great  majority  of  instances, 
will  be  found  to  enter  into  the  tracheal  voice,  the  differences  in  dif- 
ferent individuals  consisting  in  variations  in  the  degree,  absolute  and 
relative,  which  they  present.  The  resonance  and  shock  and  fremitus 
are  generally  strong.  Of  twenty-two  examinations  it  is  noted  that 
these  elements  were  strongly  marked  in  eighteen  ;  considerably  so  in 
three,  and  moderate  in  one  only. 

These  three  elements,  as  a  general  remark,  appear  to  preserve  a 
mutual  relation  ;  that  is  to  say,  they  participate  about  equally  in  the 
variations,  as  regards  intensity,  observed  in  different  individuals. 
Yet  they  do  not  involve  precisely  the  same  physical  causes.  The 
resonance  is  due  to  the  reverberation  of  the  voice  within  the  tracheal 
space ;  the  shock  to  the  force  given  to  the  column  of  air  by  expira- 
tion in  connection  with  its  partial,  sudden  arrest  by  the  act  of 
speaking,  and  the  fremitus  to  the  vibrations  of  the  tracheal  tube,  in 
conjunction  with  those  of  the  vocal  chords.  Collectively,  they  are 
more  strongly  marked  in  proportion  to  the  strength  of  the  voice,  and 
its  gravity  of  tone.  Hence,  in  females  and  children,  they  are  com- 
paratively less  prominent.  If  Cammann's  stethoscope  be  applied  over 
the  trachea,  the  shock  and  resonance  are  felt  with  a  painful  intensity, 
in  some  instances  being  quite  unendurable;  the  articulated  voice, 
however,  is  not  conducted  much  better  through  this  instrument  than 
through  the  ordinary  cylinder. 

The  transmission  of  sounds  more  or  less  perfectly  through  the 
stethoscope  is  an  interesting  and  important  element  of  the  tracheal 
voice,  from  the  fact  that  when  it  occurs  over  the  chest,  as  incident  to 
disease,  it  constitutes  the  physical  sign  called  Pectoriloquy.  Pecto- 
riloquy is  said  to  be  perfect  when  the  articulated  sounds  are  distinctly 
heard  with  the  ear  applied  to  the  chest  mediately  or  immmediately. 
It  is  imperfect  when  the  words  are  indistinctly  heard.  The  types  of 
perfect,  and  the  various  grades  of  imperfect  pectoriloquy,  are  fur- 
nished by  auscultation  of  the  trachea.  Hence,  by  becoming  prac- 
tically acquainted  with  this  element  of  the  tracheal  voice,  the 
student  acquires,  at  the  same  time,  an  acquaintance  with  a  morbid 
sign,  the  significance  of  which  will  be  hereafter  considered.     The 
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proportion  of  cases,  however,  in  which  perfect  pectoriloquy  is  repre- 
sented by  the  tracheal  voice  is  small.  Of  twenty-three  examinations 
the  articalated  voice  was  distinctly  transmitted  in  only  four ;  being 
more  or  less  indistinctly  appreciable  in  the  remaining  nineteen.  The 
degree  of  indistinctness  varied  considerably  in  the  nineteen  cases. 
It  is  evident  from  these  results  that  the  transmission  of  the  articulated 
voice  is  quite  independent  of  the  preceding  elements,  viz.,  the  resonance, 
shock,  and  thrill.  This  want  of  relation  is  further  shown  by  the  fact 
that  a  powerful  and  base  voice,  which  is  most  favorable  for  the 
elements  just  mentioned,  does  not  render  the  pectoriloquous  element 
more  strongly  marked.  A  clear  sharp  voice  is  probably  best  trans- 
mitted, but  I  have  not  noted  observations  with  respect  to  that  point. 
The  foregoing  vocal  phenomena  referable  to  the  trachea  are  those 
which  are  occasioned  by  the  voice  when  words  are  spoken  aloud. 
When  words  are  whispered  there  is  little  or  no  resonance,  ahock, 
or  thrill.  These  three  elements  arc  either  wanting,  or  compara- 
tively slight ;  but  the  whispered  words  are  transmitted  in  some 
instances  perfectly,  and  in  other  instances  incompletely.  This  is 
identical  with  what  is  called  whispering  pectoriloquy,  when  whis- 
pered words  are  received  from  any  portion  of  the  chest.  The 
term  pectoriloquy  cannot  of  course,  with  strict  propriety,  be  applied 
to  the  trachea,  because  its  signification  implies  that  the  voice  comes 
from  the  chest.  From  its  derivation  it  signifies  chest-talking.  In 
connection  with  perfect  or  incomplete  transmission  of  speech  is  a 
strongly  marked  souffle  or  blowing  sound.  The  latter  follows  the 
vocal  sound,  and  appears  as  if  a  current  of  air  were  directed  into 
the  ear  through  the  stethoscope.  This  souffle  or  blowing  sound  is 
also  appreciable  in  some  instances  when  words  are  spoken  alond.  Its 
intensity  is  irrespective  of  the  perfect  transmission  of  the  articulated 
voice.  It  is  sometimes  intense  when  the  transmission  of  the  voice  is 
quite  imperfect.  Whispered  words  are  oftener  distinctly  transmitted 
than  words  spoken  aloud.  Of  twenty  observations  the  transmission 
was  perfect  in  five,  in  three  it  was  quite  imperfect,  and  in  twelvei 
although  not  perfect,  it  was  less  imperfect  than  when  the  words 
were  spoken  aloud. 

If  the  stethoscope  be  placed  on  the  broad  surface  of  the  thyroid 
cartilage,  the  vocal  phenomena  emanating  directly  from  the  larynx 
will  be  found  to  be  resolvable  into  the  same  elements  as  are  those 
proceeding  from  the  trachea.     The  laryngeal  voice,  does  not  present 
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the  marked  differences,  compared  with  the  tracheal,  which  the  student 
is  led  to  expect  from  the  writings  of  some  authors ;  and  in  some 
instances^  the  sounds  in  both  situations  are  very  nearly  if  not  quite 
identical.  As  a  general  rule,  the  shock  and  vibration  commu- 
nicated to  the  ear  are  less  than  when  auscultation  is  practised  over 
the  trachea.  There  are  some  exceptional  instances  in  which  they 
are  of  the  same  intensity,  but  very  rarely,  if  ever,  greater.  The 
transmission  of  the  articulated  voice  is  oftener  perfect,  and  generally 
less  incomplete.  Of  eighteen  comparisons  with  reference  to  the 
latter  point,  in  no  instance  was  the  pectoriloquous  element  more 
marked  over  the  trachea ;  in  six  instances  there  was  no  obvious  dif- 
ference between  the  tracheal  and  laryngeal  voice  in  this  particular, 
and  in  twelve  instances  the  transmission  was  decidedly  more  complete 
over  the  larynx. 

2.  Bronchial  Voice  ;  Normal  Bronchophony. — Applying  the 
stethoscope,  or  the  naked  ear,  to  the  chest  at  the  points  where  the 
normal  bronchial  respiration  is  to  be  sought  for,  viz.,  in  front  near 
the  sterno-clavicular  junction,  and  behind,  in  the  interscapular  space, 
on  a  line  with  the  spinous  ridge  of  the  scapula,  the  phenomena  atten- 
dant' on  the  act  of  speaking  constitute  what  is  distinguished  as  the 
bronchial  voice,  or  normal  bronchophony.  It  differs  greatly  from 
the  tracheal  voice  or  tracheophony,  but  the  difference  consists  mainly 
in  the  characters  of  the  latter  being  but  partially  present,  and  with 
a  much  less  degree  of  intensity.  A  certain  amount  of  resonance 
characterizes  the  bronchial  voice,  and  this  varies  considerably  in  its 
intensity  in  different  persons.  In  some  persons  it  is  quite  strong,  in 
others  almost  inappreciable,  and  it  may  present  every  grade  of  inten- 
sity between  these  extremes.  Other  things  being  equal,  it  is  stronger 
in  proportion  to  the  power  of  the  voice  and  gravity  of  its  tone.  It  is 
better  appreciated  and  its  intensity  is  greater  by  immediate  than  by 
mediate  auscultation.  It  is  rarely,  if  ever,  the  case  that  the  ear  re« 
ceives  a  shock  or  concussion,  such  as  is  felt  when  the  stethoscope  is 
placed  over  the  trachea.  A  fremitus  or  thrill  is  either  absent,  or,  if 
present,  is  generally  slight ;  but  in  some  instances  it  is  well-marked. 
The  articulated  voice  is  very  rarely  transmitted.  Whispering  pecto- 
riloquy exists  in  a  small  proportion  of  cases.  The  results  of  an  ana- 
lysis of  fifteen  observations  relative  to  the  transmission  of  the  voice 
are,  that  in  nine  instances  pectoriloquy,  perfect  or  imperfect,  did  not 
exist ;  in  but  one  instance  were  spoken  words  conveyed  to  the  ear^. 
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and  in  this  instance  in  the  interscapular  space  only ;  in  two  instances 
whispering  pectoriloqay  was  perfect,  and  in  three  instances  imperfect. 
A  souffle  or  blowing  sound  was  observed  in  some  instances  to  accom- 
pany the  utterance  of  words  spoken  aloud,  and  in  a  large  proportion  of 
instances  whispered  words.  These,  then,  are  the  characters  of  normal 
bronchophony  contrasted  with  tracheophony :  A  resonance  less  in 
degree,  and  differing  widely  in  different  persons ;  absence  of  shock 
or  concussion ;  a  fremitus  or  thrill  present  in  a  certain  proportion  of 
cases,  and  less  marked;  words  spoken  aloud  transmitted  only  as  an 
occasional  exception  to  the  general  rule,  and  whispering  pectoriloqirf, 
perfect  or  imperfect,  existing  in  a  small  number  of  instances. 

Comparing  the  two  sides  of  the  chest  in  front  and  behind,  an 
obvious  disparity  exists  in  a  large  majority  of  cases.  This  is  seen  by 
the  following  table  giving  the  results  of  a  series  of  observations  relative 
to  this  point : 

Comparison  of  the  Eight  and  Lefl  Sid^  of  the  Chest,  as  respects  KomuU 
Bronchophony. 

Froht. 
RighL  Left. 

Resonance  greater  in  19  of  23  ezamina-  Resonance  greater  in  none  of  23  exuni- 
tions.  nations. 

Back. 
RighL  2>/2. 

Resonance  greater  in  13  of  22  examina-  Resonance  greater  in  none  of  22  exuni- 
tions.  nations. 

It  thus  appears  that  excepting  a  very  small  proportion  of  instances 
the  vocal  resonance  is  greater  on  the  right  side  in  front,  and  in  a 
ratio  of  more  than  one-half  it  is  greater  behind,  while  a  greater 
degree  of  resonance  is  never  observed  on  the  left  side  either  in  front 
or  behind.  In  some  instances  a  resonance  exists  on  the  right  side 
and  none  is  appreciable  on  the  left.  This  was  observed  in  two 
instances  in  front,  and  in  two  instances  behind.  The  difference 
between  the  two  sides  in  the  cases  in  which  it  was  perceived 
on  both,  was  sometimes  slight,  but  in  some  instances  strongly 
marked.  It  was  generally  more  apparent  on  immediate  anscnl- 
tation,  than  with  the  ordinary  cylinder ;  and  was  rendered  stiQ  more 
apparent  by  Cammann's  stethoscope. 

8.  Normal  Vesicular  Vocal  Resonance. — I  adopt  the  title 
vesicular  vocal  resonance  to  distinguish  the  sound  occasioned  by  the 
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voice  when  the  ear  is  applied  over  the  chest  elsewhere  than  at  the 
situations  where  the  bronchial  voice,  as  well  as  the  normal  bronchial 
respiration,  is  to  be  sought  for,  viz.,  at  the  upper  part  of  the  intersca- 
pular space  behind,  and  near  the  sterno-clavicular  junction  in  front. 
The  title  is  to  be  preferred,  not  so  much  from  its  intrinsic  appropriate- 
ness, as  for  the  sake  of  uniformity,  the  respiratory  sounds  heard  over 
the  chest,  with  the  exception  just  mentioned,  being  called  vesicular. 
The  vocal  sounds  cannot  with  strict  propriety  be  called  vesicular, 
inasmuch  as  the  air-vesicles  have  no  agency  in  their  production.  In' 
its  present  application  the  term  simply  denotes  that  the  sound  is  that 
heard  over  all  those  portions  of  the  chest  beneath  which  the  air- 
vesicles  predominate  over  the  bronchial  tubes,  obstructing  the  trans- 
mission of  the  sonorous  vibrations,  which  may  be  either  conducted  by 
the  latter  from  the  larynx,  or  possibly  reproduced  within  them.  The 
same  objections  are  applicable  equally  to  the  term  pulmonari/j  which 
by  some  writers  is  used  to  distinguish  the  vesicular  respiration. 

The  vesicular  vocal  resonance  presents  important  distinctive  traits 
when  contrasted  with  the  tracheal  or  bronchial  voice,  more  especially 
the  former ;  certain  differences  are  frequently  observed  when  corre- 
sponding regions  on  the  two  sides  of  the  chest  are  compared,  and  the 
effect  produced  by  the  act  of  speaking  in  different  portions  of  the 
same  side  are  not  identical.  The  vesicular  vocal  resonance  is  to  be 
considered  under  these  three  points  of  view. 

Firstj  as  contrasted  with  tracheophony  and  normal  bronchophony, 
the  vesicular  resonance  is  generally  much  weaker ;  in  other  words,  it  has 
much  less  intensity.  It  differs  from  the  former,  especially,  in  not 
being  constantly  present ;  not  unfrequently  over  portions  of  the  chest 
no  resonance  is  appreciable,  at  least  with  the  ordinary  stethoscope, 
and  immediate  auscultation ;  and  in  some  persons  it  is  absent  over 
the  entire  chest.  The  sound,  in  general,  seems  farther  removed  from 
the  ear.  It  is  rarely  accompanied  by  a  sense  of  concussion  or  shock. 
It  is  less  frequently  attended  by  fremitus  or  thrill,  but  in  some  in- 
stances, in  certain  parts  of  the  chest,  the  latter  concomitant  is 
strongly  marked ;  and  it  is  sometimes  present  in  a  degree  which  is 
out  of  proportion  to  the  amount  of  resonance.  Transmission  of  the 
articulated  voice,  in  other  words  pectoriloquy,  does  not  occur  in  con- 
nection with  normal  vesicular  resonance,  save  as  a  very  rare  anomaly. 
Imperfect  whispering  pectoriloquy  is  occasionally  observed ;  and  not 
very  unfrequently,  in  some  parts  of  the  chest,  the  act  of  speaking 
in  a  whisper  occasions  a  souffle  or  blowing  sound,  resembling  that 
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which  attends  the  tracheal  and  the  bronchial  Toice.  These  are  the 
important  points  distingoishing  the  phenomena  embraced  under  the 
appellation  of  the  normal  vesicalar  resonance  from  those  emanating 
more  directly  from  the  larynx  and  trachea,  and  the  larger  bronchial 
divisions. 

The  vesicalar  vocal  resonance  presents  in  different  indiyidoals  in 
health,  even  greater  variations  in  degree  than  the  vesicular  respira- 
tion, dae  to  differences  in  power  of  voice,  gravity  of  tone,  and  other 
circumstances  not  so  obvious.  There  is  not,  therefore,  in  the  one 
case,  more  than  in  the  other,  a  certain  normal  intensity  to  be  referred 
to  as  a  standard  for  comparison.  In  both  cases,  equally,  morbid 
intensity  is  not  determined  by  reference  to  an  abstract  criterion,  or 
to  an  average,  but  by  ascertaining,  as  far  as  practicable,  the  degree 
of  resonance  natural  to  the  individual ;  and  this  is  generally  done  by 
instituting  a  comparison  of  corresponding  situations  on  the  two  sides 
of  the  chest,  taking  advantage  of  the  laws  of  disease,  in  conformity 
with  which,  happily,  for  the  most  part,  either  it  is  confined  to  one 
side,  or  is  more  advanced  on  one  side  than  the  other.  This  role  of 
practice  is  based  on  the  assumption  that  in  a  condition  of  health,  and 
provided  the  conformation  be  symmetrical,  the  two  sides  of  the  chest 
furnish  the  same  phenomena  on  auscultation.  Theoretically  this  may 
be  assumed,  and  as  already  remarked,  it  is  a  fundamental  principle 
in  physical  exploration.  Its  importance  in  diagnosis  is  made  at  onoe 
apparent  by  this  statement,  viz.,  if  the  two  sides  are  found  to  be  free 
from  any  disparity  as  respects  the  normal  phenomena  obtained  by 
physical  exploration,  the  evidence  is  conclusive  against  the  existenoe 
of  intra-thoracic  disease.  But  we  have  seen  that,  as  regards  pheno- 
mena incident  to  respiration,  this  rule  is  practically  not  without  fre- 
quent and  striking  exceptions.  The  same  fact  will  be  found  to  hold 
good  with  respect  to  the  phenomena  incident  to  the  voice.  Hence, 
it  is  sufficiently  obvious  that  to  avoid  the  error  of  mistaking  normal 
differences  for  the  signs  of  disease,  it  is  highly  important  to  become 
acquainted  with  the  nature  and  extent  of  the  deviations  from  eqnalitf 
which  are  liable  to  occur  within  the  limits  of  health.  Fortunatdy 
these  deviations  are  found  generally  to  observe  certain  laws,  the 
knowledge  of  which  will  secure  against  error  of  diagnosis,  which  would 
be  unavoidable  if  such  laws  did  not  exist.  Proceeding  to  consider 
the  vesicular  vocal  resonance  in  corresponding  situations  on  the  two 
sides  of  the  chest,  and  in  different  parts  of  the  same  side,  it  will  be 
convenient  to  pursue  the  same  course  as  in  treating  of  the  respiratorj 
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phenomena  under  these  points  of  view,  taking  up  successively  the 
more  important  of  the  thoracic  regions,  and  giving  the  results  of  the 
analysis  of  a  series  of  examinations  of  persons  presumed  to  be  entirely 
free  from  any  disease  of  the  respiratory  apparatus.  Directing  atten- 
tion first  to  the  summit  of  the  chest,  the  diflFerent  regions  will  be 
noticed  in  the  same  order  as  under  the  head  of  vesicular  respiration. 
Infraclavicular  region. — ^Vocal  resonance  is  rarely  absent  in  this 
region.  Of  twenty-three  examinations  it  was  appreciable  in  all,  but 
varying  widely  in  degree,  being  in  some  instances  slight  and  scarcely 
appreciable,  and  in  other  instances  the  varied  intensity  indicated  by 
the  terms  moderate,  considerable,  strongly  marked,  etc.  A  thrill, 
more  or  less  in  degree,  in  some  instances  accompanied  the  resonance, 
and  was  sometimes  more  marked  than  the  resonance.  Pectoriloquy 
did  not  exist  in  any  instance.  Imperfect  whispering  pectoriloquy  is 
noted  in  one  instance.  A  souffle  frequently  accompanied  whispered 
sounds.  The  results  of  a  comparison  of  the  two  sides  of  the  chest 
are  exhibited  in  the  following  table  : 

Comparison  of  the  Right  and  Left  Infrchclamcular  Regions. 
Right,  Ltft. 

Vocal  resonance  greater  in  20  of  24  ex-        In  none  of  24  examinations, 
aminations. 

Imperfect  whispering  pectoriloquy  in  1         In  no  case, 
case. 

Souffle  with  whispered  words  confined        In  no  case, 
to  or  more  marked  on  this  side  noted  in  4 
cases. 

Greater  thrill  noted  in  2  cases.  In  no  case. 

It  thus  appears  that  in  a  very  large  proportion  of  the  persons 
examined  relatively  to  this  point,  viz.,  in  20  of  24,  the  vocal  reso- 
nance was  distinctly  greater  in  the  right  than  in  the  left  infra-clavi- 
cular region  ;  there  being  no  obvious  disparity  in  the  remaining  four 
cases.  These  results  are  opposed  to  the  opinion  of  Foumet*,  pro- 
fessedly based  on  numerous  observations,  viz.,  that  a  marked  disparity 
in  this  region  between  the  two  sides  is  evidence  of  disease.  And  as 
regards  the  disparity,  a  law  appears  to  be  invariable,  viz.,  the  increased 
resonance  is  always  on  the  right  side.  The  frequent  existence  of 
greater  resonance  on  the  right  side  has  been  well  known  to  practical 
auscultators  of  late  years.     The  fact  was  first  pointed  out  by  Stokes, 

*  Op.  cit.  page  152,  torn.  1. 
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and  was  confirmed  by  the  researches  of  Lonis.'  It  is  usually  attri- 
bated  to  the  larger  size  of  the  right  bronchus. 

As  regards  the  amount  of  disparity  noted  in  the  records  of  the  ex- 
aminations, it  differed  considerably.  In  a  few  instances  a  resonance 
was  distinct  on  the  right  side,  none  being  appreciable  on  the  left. 
In  some  instances  the  difference  was  slight ;  in  other  instances  more 
strongly  marked,  and  occasionally  the  contrast  was  striking. 

The  comparisons  were  made  in  every  instance  with  the  ordinaiy 
stethoscope,  and  by  immediate  auscultation ;  and  in  abont  half  the 
examinations  Cammann*s  instrument  was  used  in  addition. 

Scapular  region, — Vocal  resonance  is  generally  more  or  less 
marked  in  this  region :  of  twenty-three  observations  in  no  instance 
was  there  absence  of  resonance  on  the  two  sides.  It  is  habitually 
less  in  intensity  than  at  the  summit  of  the  chest  in  front.  It  is  in 
some  instances  more  marked  above,  and  in  other  instances  below  the 
spinous  ridge.  Of  twelve  examinations  relative  to  that  point,  in  pre- 
cisely the  same  number  of  instances,  viz.,  in  six,  the  resonance  was 
greater  in  the  upper  as  in  the  lower  scapular  space.  The  intensitj 
is  almost  uniformly  greater  on  the  right  side.  This  was  tme  in 
twenty-two  of  twenty-three  observations.  The  disparity  between  the 
two  sides  in  different  persons  varies,  in  some  being  slight,  in  others 
strongly  marked.  The  intensity  of  the  resonance  on  both  sides,  also^ 
here  as  in  front  differs  considerably  in  different  individuals. 

A  thrill  accompanies  the  resonance  in  some  instances,  bnt  less 
frequently  than  in  the  infra-clavicular  region.  Pectoriloquy,  perfect  or 
imperfect,  with  words  spoken  aloud  or  whispered,  was  not  present  in 
any  instance ;  but  with  whispered  words  a  souffle  was  occasionally 
observed,  oftener  on  the  right  side. 

Infra-scapular  region. — In  a  large  majority  of  cases  the  vocal 
resonance  in  this  part  of  the  chest  is  greater  than  over  the  scapula: 
it  was  so  noted  in  fifteen  of  nineteen  examinations,  in  the  remaining 
four  instances  the  resonance  being  greater  over  the  acapnia.  The 
resonance  in  some  persons  is  quite  as  intense  in  the  infra-scapnlar  as 
in  the  infra-clavicular  region.  Here  not  less  than  elsewhere,  the  in- 
tensity varies  in  different  individuals.  In  much  the  larger  proportum 
of  instances,  also,  there  is  greater  resonance  on  the  right  than  on 
the  left  side.  This  was  observed  in  seventeen  of  twenty  examinationSy 
no  disparity  being  apparent  in  the  remaining  three.     A  thrill  some- 

1  Rechercbes  sur  la  Pbtbisie,  1843,  p.  533. 
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times  accompanies  the  resonance,  and  occasionally  a  slight  Bouffle 
when  words  are  whispered. 

Mammary  and  infra-mammary  regions. — The  resonance  in  these 
regions  is  uniformly  less  than  at  the  summit  of  the  chest  in  front :  of 
fourteen  examinations  it  is  so  noted  in  all.  It  is  also  habitually 
greater  on  the  right  than  on  the  left  side.  This  is  noted  in  fourteen 
of  sixteen  examinations,  there  being  no  disparity  in  two  instances. 
A  thrill  accompanies  the  resonance  in  some  persons.  A  souffle  with 
whispered  words  is  not  noted  in  any  instance.  The  statement  by 
some  writers  that  the  intensity  of  vocal  resonance  diminishes  regularly 
from  the  summit  of  the  chest  downward  is  not  applicable  to  all  persons. 
It  is  sometimes  greater  over  the  lower  than  over  the  middle  third  of 
the  chest,  but  these  instances  are  exceptions  to  the  general  rule. 
The  difference  in  intensity  between  the  resonance  over  the  upper 
third,  and  the  two  inferior  thirds  of  the  same  side,  is  in  some  in- 
stances much  more  marked  on  one  side  than  the  other,  owing  not 
only  to  the  disparity  existing  between  the  inferior  thirds,  but  to  the 
fact  that  a  disparity  exists  at  the  summit. 

Axillary  and  infra-axillary  regions. — In  the  axillary  regions  the 
resonance  is  usually  greater  in  intensity  than  over  the  middle  and 
lower  thirds  of  the  chest  in  front ;  and  in  some  instances  it  is  quite 
equal  to  that  of  the  infra-clavicular  region.  The  intensity  is  less  in 
the  infra-axillary  than  in  the  axillary  region.  In  some  instances  the 
difference  is  slight,  in  others  considerable.  A  thrill  attends  the  re- 
sonance in  some  persons  in  both  regions,  but  oftener  in  the  axillary. 
In  both  the  resonance  is  habitually  greater  on  the  right  side  :  of  nine 
comparisons,  in  eight  this  disparity  was  obvious,  the  resonance 
seeming  to  be  equal  in  the  single  exceptional  instance. 

In  view  of  the  importance,  with  reference  to  the  diagnosis  of  dis- 
ease, of  the  differences  existing  more  or  less  frequently  between  corre- 
sponding regions  on  the  two  sides  of  the  chest,  the  following  con- 
densed abstract  of  the  foregoing  facts  pertaining  to  the  respiration 
and  voice  is  appended : 

BRIEF  SUMMARY  OP  PACTS 

Relating  to  disparity  between  corresponding  regions  on  the  two  sides  of  the 
chest  J  in  healthy  individuals^  as  respects  the  phenomena  incident  to  respi- 
ration and  the  voice, 

1.  Infra-clavicular  regions. — More  or  less  of  the  characters  of 
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the  bronchial  respiration  generally  present  on  the  right  side. 
Greater  intensity  and  more  strongly  marked  vesicular  respiration 
often  observed  on  the  left  side.  Vocal  resonance  greater  on  the  right 
side  in  the  larger  majority  of  instances. 

2.  Scapular  regions. — Respiration  more  vesicular  and  intense  in 
some  instances  on  the  left  side ;  and  frequently  presenting  characters 
of  bronchial  respiration  on  the  right  side.  Greater  vocal  resonance 
habitually  on  the  right  side. 

8.  Infra-scapular  regions. — The  intensity  and  vesicular  quality 
sometimes  greater  on  left  side ;  the  pitch  frequently  higher  on  the 
right,  and  rarely  on  the  left  side.  The  vocal  resonance  generally 
greater  on  the  right  side. 

4.  Mammary  and  infra-mammary  regions. — Greater  intensity 
of  the  respiratory  sound  on  the  left  side  in  a  ratio  a  little  less  than 
one-half,  and  on  the  right  side  in  a  ratio  of  one-sixth.'  Vocal  reso- 
nance habitually  greater  on  the  right  side. 

5.  Axillary  and  infra-axillary  regions. — Respiratory  sound  more 
intense  on  either  side  in  an  equal  ratio ;  the  characters  of  the  bron- 
chial respiration  presented  on  the  right  side  in  a  small  proportion  of 
cases.     Vocal  resonance  habitually  greater  on  the  right  side. 

ni.  PHENOMENA  INCIDENT  TO  THE  ACT    OF    COUGHING. 

The  phenomena  produced  by  coughing,  or  tussive  phenomena,  are 
comparatively  of  little  importance  in  auscultation.  Nevertheless, 
they  undoubtedly  possess  a  certain  value  as  physical  signs  of  disease, 
taken  in  connection  with  those  pertaining  to  the  respiration  and 
the  voice.  If  the  stethoscope  be  placed  over  the  trachea,  the  act  of 
coughing  occasions  a  forcible  shock,  and  a  strong  blowing  sound. 
The  same  results,  but  less  in  degree,  may  be  observed  at  the  parts  of 
the  chest  whore  the  bronchial  respiration  and  voice  are  sought  for  in 
health.  These  phenomena  manifested  elsewhere  over  the  chest,  con- 
stitute morbid  signs.  Over  the  chest  generally,  in  health,  the  sense 
of  impulse  or  shock  is  slight,  or  altogether  absent,  but  a  feeble,  short, 
diffused  sound  is  alone  heard.  The  study  of  the  tussive  phenomena 
in  different  persons,  and  in  different  portions  of  the  chest,  did  not 
enter  into  the  examinations,  the  results  of  the  analysis  of  which  have 
been  presented  in  the  foregoing  pages. 


AUSCULTATION  IN  DISEASB.  175 


Auscultation  in  Disbasb. 

HaVing  studied  the  phenomena  which  auscultation  of  the  healthy 
chest  discloses,  we  are  prepared  to  investigate  those  incident  to  dis- 
ease. In  prosecuting  the  latter  inyestigation,  the  general  objects  are 
as  follows:  1.  To  determine  what  are  morbid  sounds  and  in  what 
particulars  they  diflFor  from  those  incident  to  health.  2.  To  ascertain 
the  connection  between  individual  morbid  sounds  and  the  physical 
conditions  of  which,  in  consequence  of  this  connection,  they  are  the 
signs :  8.  To  explain,  as  far  as  practicable,  the  manner  in  which 
morbid  physical  conditions  give  rise  to  the  phenomena  embraced 
under  the  head  of  Auscultation  in  Disease.  Of  these  three  objects 
I  shall  consider  at  length,  in  the  remainder  of  this  chapter,  the  first 
and  second,  devoting  to  the  third  relatively  but  little  attention.  As 
already  remarked,  knowledge  of  physical  signs,  their  significance  and 
value  in  diagnosis,  is  not  dependent  on  our  ability  always  to  furnish 
a  complete  exposition  of  the  mechanism  of  their  production.  Persons 
may  differ  in  opinion  as  to  the  rationale  of  certain  signs,  and  yet  be 
entirely  agreed  respecting  their  special  meaning  and  importance,  the 
latter  being  based  on  the  uniform  relation  found  by  observation  to 
exist  between  the  signs  present  during  life,  and  the  pathological 
changes  ascertained  after  death.  It  is  certainly  very  desirable  to 
explain  satisfactorily  that  connection  subsisting  between  physical 
signs  and  physical  conditions,  by  virtue  of  which  the  former  repre- 
sent the  latter ;  but  with  our  present  knowledge,  this  branch  of  the 
subject  of  physical  exploration  contains  many  points  not  fully  settled. 
In  a  work  intended  to  be  practical,  it  would  be  out  of  place  to  dis- 
cuss opinions  and  theories  relating  to  questions  which  are  as  yet 
open  for  speculation ;  and  I  shall  therefore  content  myself  with 
giving,  as  concisely  as  possible,  different  views,  without  attempting  a 
full  consideration  of  their  respective  merits. 

In  treating  of  auscultation  in  disease,  as  in  health,  the  phenomena 
incident  to  respiration,  the  voice,  and  the  act  of  coughing,  are  to  be 
considered  under  separate  heads. 

PHENOMENA  INCIDENT  TO  RESPIRATION. 

The  morbid  phenomena  incident  to  respiration  admit  of  a  natural 
division,  which  it  is  convenient  to  observe,  into,  Fir9ty  the  normal  re- 
spiratory sounds  more  or  less,  and  variously,  modified;   Second^ 
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new  or  adventitious  sounds,  having  no  existence  in  the  healthy  chest. 
Of  the  phenomena  embraced  in  the  first  of  these  two  classes,  a  large 
proportion  are  represented  by  types  existing  in  health ;  and  with  these 
the  student  who  has  studied  faithfully  normal  respiratory  sounds  is 
already  familiar.  They  are  to  be  found  in  different  parts  of  the  respira- 
tory apparatus  when  entirely  free  from  disease,  and  they  become  signs 
of  abnormal  conditions  by  a  change  of  location.  The  phenomena 
embraced  in  the  second  class  have  no  counterparts  among  the 
sounds  incident  to  normal  respiration,  and  pertain  exclusively  to  the 
changes  produced  by  disease.  We  will  consider  these  two  divisions 
separately. 

1.  Modified  Respiratory  Sounds. — Limiting  the  attention  to  the 
vesicular  murmur,  exclusive  of  the  tracheal  and  bronchial  respiration, 
the  changes  which  it  undergoes  in  connection  with  different  forms  of 
disease,  on  analysis,  are  resolvable  into  various  kinds  of  aberration. 
Its  intensity  may  be  increased,  or  diminished,  or  it  may  be  suspended. 
Its  quality  may  be  altered,  the  vesicular  character  giving  place, 
partially  or  completely,  to  tubularity  of  sound.  The  pitch  may  be 
raised,  and  perhaps  in  some  instances  lowered.  The  inspiratory  and 
expiratory  sounds  may  be  modified  separately,  or  conjointly.  The 
inspiratory  sound  may  be  shortened  in  duration,  and  the  expiratory 
prolonged.  Their  rhythmical  succession  may  be  disturbed,  etc.  It 
is,  however,  unnecessary  to  treat  of  all  these  varied  modifications 
separately.  They  do  not,  as  a  general  remark,  occur  in  connection 
with  disease,  singly,  but  several  are  usually  presented  in  combination. 
A  judicious  classification  of  the  different  modifications  severaUy, 
comprising  more  or  less  of  the  foregoing  aberrations,  is  important  to 
a  clear  apprehension  of  the  subject.  And  for  all  practical  purpoflea 
the  following  arrangement  suflSces.* 

1.  Modifications  of  the  intensity  of  the  vesicular  murmur,  conaial- 
ing  of  a,  increased  intensity ;  (,  diminished  intensity ;  c,  suppressed 
respiration. 

2.  Modifications  of  the  quality  of  the  respiratory  sounds,  associated 
generally  with  aberrations  in  pitch,  duration,  and  rhythm.  This 
division  will  consist  of  a,  bronchial  respiration ;  i,  broncho-vesicalar, 
commonly  called  rude  respiration ;  <?.  cavernous  respiration. 

8.  Modifications  of  rhythm,  consisting  of  a,  shortened  inspiration ; 
by  prolonged  expiration  ;  c,  interrupted  inspiration  or  expiration. 

*  This  division  accords  with  the  arrangement  by  Earth  and  Roger.  The  subdiviHoni 
differ  from  those  which  they  adopt. 
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I  shall  consider  all  the  physical  signs  derived  by  auscultation  which 
consist  of  modified  respiratory  sounds,  as  embraced  under  the  forego- 
ing divisions  and  subdivisions ;  and  I  shall  proceed  to  describe  them 
under  distinct  heads  in  conformity  with  this  arrangement. 

1.  Increased  Intensity  of  the  Vesicular  Murmur — Exaggerated 
Respiration. — The  respiration  is  simply  increased  in  intensity,  or 
exaggerated,  whenever  the  loudness  of  the  murmur  is  augmented,  the 
normal  characters,  in  other  respects,  remaining  unchanged.  The 
sound  may  be  more  intense  than  natural,  with,  at  the  same  time, 
alteration  in  quality,  pitch,  and  rhythm.  The  modifications  will  then 
fall  under  other  divisions.  Merely  exaggerated  respiration  preserves 
the  normal  characters  as  regards  vesicular  quality,  pitch,  and  rhythm. 

It  has  been  seen  that  the  intensity  of  the  normal  vesicular  murmur 
diflfers  greatly  in  different  persons.  How  then  are  we  to  decide 
whether  a  certain  loudness  be  normal  or  abnormal  ?  If  this  loudness 
be  found  over  the  whole  chest,  the  presumption  is  that  it  is  natural 
to  the  individual,  and  it  is  not  to  be  regarded  as  a  sign  of  disease. 
But  if,  on  the  other  hand,  it  exist  on  one  side  of  the  chest  only,  it 
may  be  presumed  to  be  a  result  of  disease. 

An  exaggerated  vesicular  murmur  does  not  proceed  from  the  por- 
tion of  lung  affected,  but  from  the  healthy  lung  situated  either  near 
or  remote  from  the  seat  of  disease.  Whenever  the  lung  on  one  side, 
or  a  considerable  portion  of  it,  is  rendered  by  disease  incompetent  to 
fulfil  its  part  in  the  respiratory  function,  the  lung  on  the  other  side 
takes  on  an  increased  action  to  supply  its  place.  Hence  an  increased 
intensity  of  the  respiratory  murmur,  corresponding  in  degree  to  this 
augmented  activity,  the  increase  of  intensity  being  most  marked  at 
the  superior  and  anterior  portion  of  the  chest.  The  exaggerated 
respiration  under  these  circumstances  is  vicarious,  or  supplementary, 
and  has  been  called  by  some  writers  supplementary  respiration. 
Laennec  applied  to  it  the  title  of  puerile  respiration^  from  its  resem- 
blance to  the  naturally  loud  respiration  incident  to  early  life.  Hyper- 
vesicular  respiration  is  another  appellation.  * 

Any  disease  which  compromises  to  much  extent  the  respiratory 
function  of  one  lung,  occasions  an  increased  functional  activity  of  the 
other.  The  physical  sign  of  this  increased  activity,  viz.,  an  increased 
intensity  of  the  vesicular  murmur,  thus,  is  indirect  evidence  of  the  ex- 
istence of  disease  in  the  opposite  side,  but  it  does  not  afford  any 
information  as  to  the  particular  form  of  disease  which  is  present. 
The  pulmonary  affections  with  which  it  is  ofltenest  associated,  and  in 
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For  ^xampk,  snrroniiding  a  mza&  of  mbercle  he  thinks  the  re 
mnrr/jar  is  rendered  ondnlj  intense,  and.  indeed,  he  asserts  tkat 
an  abnormal]  J  increased  resicolar  mnrmnr  in  the  sorroimding  heahby 
portion  of  lung  is  greater  in  proportion  to  its  proximity  to  the  point 
of  local  disea^.  He  cites  an  instance  in  fllostration  of  this  opinioa, 
and  in  which  advantage  of  the  fact  was  taken  in  arriving  at  an  eariy 
diagnosis.  A  patient  attacked  with  all  the  symptoms  of  pnenmonitiai 
presented  no  physical  signs  of  disease  Bare  exaggerated  respiradoa 
on  one  side  of  the  chest ;  in  a  short  time  the  exaggerated  respiradoa 
was  replaced  hy  the  physical  signs  of  pneumonitis.  The  explana- 
tion offered  by  Foumet  is,  that  the  inflammation  attacked  first  the 
central  [K^rtion  of  the  lung,  giving  rise,  while  centrally  situated,  to 
exaggerat<,'d  respiration  in  the  healthy  vesicles  surrounding  the 
aff(r;cted  portion,  and  afterward  extended  to  the  exterior.  Whedwr 
ill';  firiiiciple  laid  down  by  the  author  just  named  be  correct  or  other* 
wise,  is  not  easily  determined,  nor  is  it  of  importance  with  refer 
to  flittgnosis,  excepting  in  such  an  instance  as  he  has  cited ;  for,  t 
ing  that  the  vesicular  murmur  does  become  more  intense  in  the  heaUty 
lung  surrounding  a  diseased  portion,  for  example  in  tubercnlous  dis* 
ease,  the  respiratory  sound  is  at  the  same  time  more  or  less  modified 
by  the  diseased  portion  in  other  respects,  presenting  the  character  of 
li  bronchial  or  broncho-vesicular  respiration.  In  cases  of  solidifioa- 
tion  of  an  entire  lobe  from  pneumonitis,  according  to  Foumet^  the 

*  Recherches  Ciiniquei,  etc. 
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vesicular  murmur  proceeding  from  the  other  lohe  or  lobes  of  the 
affected  side  is  exaggerated,  and  in  a  more  marked  degree  than  that 
proceeding  from  the  healthy  side.  Without  having  taken  pains  to 
analyze  a  series  of  observations  with  respect  to  this  point,  I  should 
express  a  different  opinion,  speaking  from  the  impressions  derived 
from  my  own  experience.  I  am  certain  that  in  some  cases,  at  least, 
the  vesicular  murmur  over  the  healthy  lobe  or  lobes  of  the  affected 
side,  is  notably  less  intense  than  on  the  opposite  side,  and  even  below 
the  normal  intensity.  This  is  found  to  be  true  in  a  case  of  pneumo- 
nitis under  observation  at  the  very  moment  that  I  am  penning  these 
remarks. 

When  the  vesicular  murmur  is  abnormally  exaggerated,  the  dura- 
tion of  the  inspiratory  sound,  as  a  general  rule,  b  somewhat  in- 
creased. This  is  because  the  murmur  is  heard  during  the  entire  act 
of  inspiration,  while,  if  the  intensity  be  not  increased,  the  sound  is 
too  feeble  to  be  heard  at  the  beginning  of  the  act  when  the  intensity 
is  the  least.  The  expiratory  sound  is  also  much  oftener  heard,  and 
is  comparatively  longer  in  duration.  This  is  due  to  the  fact  that  the 
exaggeration  affecting  equally  the  sounds  of  inspiration  and  expira- 
tion, the  latter  becomes  appreciable  when,  with  ordinary  normal 
breathing,  it  is  too  feeble  to  be  heard ;  and  for  the  same  reason  it 
acquires  a  longer  duration.  In  pitch,  rhythm,  and  quality,  the  expi- 
ratory sustains  the  same  relation  to  the  inspiratory  sound,  as  when 
the  two  are  not  exaggerated.  This  is  a  fact  important  to  be  borne 
in  mind  if  we  would  not  be  led  astray  by  the  greater  loudness  and 
longer  duration  of  the  expiratory  sound, — a  prominent  feature,  as  will 
be  seen  hereafter,  of  the  bronchial  respiration.  In  simple  exag- 
gerated respiration  the  expiratory  sound  is  lower  in  pitch  than  the 
inspiratory,  and  is  continuous  with  the  sound  of  inspiration,  these 
being  the  characters  belonging  to  the  vesicular  murmur  when  its 
intensity  is  not  increased.  In  each  of  these  points  it  differs  from  the 
bronchial  respiration.  With  due  attention  to  these  points  of  dif- 
ference I  cannot  conceive  that  the  two  need  ever  be  confounded,  an 
error  which  Barth  and  Roger  state  is  liable  to  be  committed.  An 
exaggerated  vesicular  murmur  approaches  nearer  to  a  cavernous,  than 
to  a  bronchial  respiration ;  but  the  coexisting  symptoms  and  signs, 
in  connection  with  the  fact  that  it  is  not  circumscribed  within  a 
limited  space,  as  is  the  cavernous  respiration,  suffice  for  discrimina- 
tion. 

An  abnormal  intensity  of  the  vesicular  murmur  is  attributable, 
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as  has  been  stated,  to  an  increased  activity  of  respiration,  by  way 
of  compensation  for  suspended  function  in  a  portion  of  the  pul- 
monary organs.  This  increased  activity  can  only  proceed  from 
an  expansion  of  the  chest  beyond  the  limits  of  ordinary  normal 
breathing,  and  with  greater  force  than  is  employed  in  health,  in  con- 
sequence of  which  a  larger  quantity  of  air  is  drawn  into  the  bronchial 
tubes,  giving  rise  to  a  more  powerful  expansion  of  the  lung ;  and 
under  these  circumstances,  a  larger  number  of  cells  are  dilated  than 
in  ordinary  breathing.  Hence  the  exaggeration  of  the  respiratory 
sound,  the  intensity  of  which  depends  on  the  conditions  just  men- 
tioned. And  the  fact  that  in  pleuritis,  pneumonitis,  and  tuberculosis, 
the  movements  of  the  affected  side  are  more  or  less  restrained,  while 
those  of  the  opposite  side  are  increased,  would  lead  us  to  anticipate 
what  (in  opposition  to  the  opinion  of  Foumet),  I  suspect  a  series 
of  observations  would  show  to  be  true,  viz.,  that  in  these  affections 
the  exaggerated  respiration  is  limited  to  the  opposite  side  of  the 
chest. 

As  a  physical  sign  of  disease  exaggerated  respiration  does  not 
possess  great  importance.  Isolated  from  other  signs  it  would  be 
insignificant  in  diagnosis.  Taken  in  connection  with  other  signs  it  is 
deserving  of  attention. 

2.  Diminished  Intensity  of  the  Vesicular  Murmur. — Feeble  or 
Weak  Respiration. — The  effect  of  disease  is  much  oftener  to  diminish, 
than  to  increase  the  intensity  of  the  vesicular  murmur.  Feeble  or 
weak  respiration  is  an  abnormal  modification  of  very  frequent  occur- 
rence, and  it  is  a  physical  sign  incident  to  numerous  and  varied 
morbid  conditions. 

This  species  of  modification,  like  that  just  considered,  consists  of  a 
greater  or  less  diminution  in  loudness  of  the  respiratory  sound,  the 
distinctive  characters  of  the  vesicular  murmur,  pertaining  to  quality, 
pitch,  and  rhythm  remaining  unaffected.  A  respiratory  sound  may 
be  lessened,  as  well  as  increased  in  intensity,  with  at  the  same  time, 
{^Iteration  in  quality,  pitch,  and  rhythm,  in  which  case,  the  aber- 
ration would  not  fall  under  the  present  head,  but  under  those 
belonging  to  other  divisions  of  abnormal  sounds.  In  duration^  the 
inspiratory  sound  is  frequently  shortened  when  its  intensity  is  ab- 
normally diminished,  the  explanation  being  precisely  the  conyerse  of 
that  of  the  longer  duration  when  the  murmur  is  exaggerated.  An 
expiratory  sound  may  or  may  not  be  heard.  In  one  form  of  disease 
characterized  by  feeble  respiration,  it  is  frequently  present  and  piro- 
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longed,  the  dimmution  of  intensity  being  less  marked  than  in  the 
inspiratory  sound.  Except  in  this  affection  (emphysema),  an  ex- 
piratory sound  is  rarely  heard,  and  is  not  prolonged,  provided  the 
modification  consists  in  a  simple  weakness  of  the  murmur,  exclusive  of 
any  other  change. 

The  various  morbid  conditions  which  may  induce  abnormal  feeble- 
ness of  the  vesicular  murmur  produce  this  result  by  four  different 
modes  singly  or  combined,  viz.,  1.  By  obstructing  the  passage  of  air 
in  some  portion  of  the  air-tubes ;  2.  By  obstructing  or  over-distending 
the  air-vesicles ;  3.  By  removing  the  lungs  from  the  thoracic  walls ; 
4.  By  restraining  the  movements  of  the  chest.  Under  these  several 
heads  I  will  proceed  to  mention  the  more  important  of  the  affections 
in  which  simple  diminution  in  intensity  of  the  vesicular  murmur  may 
be  expected  to  occur,  premising  that  alone,  this  sign,  as  well  as 
exaggerated  respiration,  fails  to  furnish  information  respecting  the 
nature  of  the  affection  of  which  it  is  an  effect.  To  determine  the 
latter  point,  it  must  be  taken  in  connection  with  other  signs  and  with 
symptoms.  In  this  respect,  however,  it  differs  from  exaggerated 
respiration,  viz.,  it  often  indicates  directly  the  seat  of  disease, 
in  other  words,  the  diminished  intensity  of  the  murmur  corresponds 
in  its  situation  to  the  locality  of  the  affection  upon  which  it  depends. 

a.  An  obstruction  in  any  portion  of  the  air-tubes  lessens  the  loudness 
of  the  vesicular  murmur  by  reducing  the  quantity  of  air  which  pene- 
trates the  cells.  Laryngeal  affections,  for  example,  croup,  oedema, 
spasm  of  the  glottis,  vegetations  which  contract  the  calibre  of  the 
canal  in  this  situation,  involve  this  result.  The  space  within  the 
trachea  may  be  reduced,  in  like  manner,  by  inflammatory  deposits, 
or  morbid  growths.  These  causes  will  diminish  the  murmur  equally 
on  both  sides  of  the  chest.  An  obstruction,  however,  may  be  seated 
in  one  of  the  large  bronchi,  and  then  the  effect  upon  the  respira- 
tory sounds  will  be  limited  to  the  corresponding  side.  This  obtains 
when  a  foreign  body  is  lodged  in  one  of  the  bronchial  divisions, 
which  occurs  oftener  on  the  right  side.  A  foreign  body  within 
the  air-passages  sometimes  changes  its  place,  being  at  times  thrown 
upward  into  the  trachea,  and  occasionally  transferred,  alternately, 
from  one  of  the  bronchi  to  the  other.  The  abnormal  feebleness  of 
the  vesicular  murmur,  under  these  circumstances,  will  be  variable  in 
degree,  at  different  times,  and  present  itself  now  on  one  side,  and 
now  on  the  other  side  of  the  chest.  This  intermittence  and  altera- 
tion afford  evidence  that  the  physical  sign  is  due  to  a  movable 
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tlie  most  marked  degree,  are  pneumonitis  and  pleuritis.  In  the  former 
of  these  affections,  occurring  in  the  adtilt,  at  least  an  entire  lobe  15 
rendered,  for  a  time^  nearly  or  quite  incompetent  to  take  part  in 
b^matosis,  in  consequence  of  the  cells  being  511ed  with  inflammatorj 
exudation ;  in  the  latter  affection^  the  lung  on  one  side  is  more  or 
less  reduced  in  volume  by  the  compression  of  effused  fluid  within  the 
pleural  sac.  Obstruction  to  the  entrance  of  air  into  one  lung  from 
the  presence  of  a  foreign  body,  presBure  of  an  enlarged  bronchial 
gland,  etc.,  will  also  give  rise  in  the  other  lung  to  exaggerated  respi- 
ration. Considerable  deposit  of  tubercle  on  one  side  may  produce  it ; 
and  also  solidiflcation  from  extravasated  hlood,  carcinoma,  etc. 
TIndue  dilatation  of  the  air-cells,  or  emphysema,  limited  to  one  lutig,  is 
another  affection  to  be  enumerated  in  the  same  category* 

It  is  stated  by  Fournet*  that  exaggerated  respiration  ensues  in 
healthy  lung  situated  in  the  immediate  vicinity  of  a  local   affection 
which  compromises  or  abolishes  the  function  within  a  limited  space* 
For  exam  pie  J  surrounding  a  mass  of  tubercle  he  thinks  the  yesicnlar 
murmur  is  rendered  unduly  intense,  and,  indeed,  he  asserts    that 
an  abnormally  increased  vesicular  murmur  in  the  surrounding  healdiy 
portion  of  lung  is  greater  in  proportion  to  its  proximity  to  the  point 
of  local  disease >     He  cites  an  instance  in  illustration  of  this  opinion, 
and  in  which  advantage  of  the  fact  was  taken  in  arriving  at  an  early 
diagnosis.     A  patient  attacked  with  all  the  symptoms  of  pneumonitis, 
presented  no  physical  signs  of  disease  save  exaggerated  respiration 
on  one  side  of  the  chest ;  in  a  short  time  the  exaggerated  respiration 
was  replaced  by  the  physical  signs  of  pneumonitis.     The   explana- 
tion offered  by  Four  net  is,  that  the  inflammation  attacked  first  the 
central  portion  of  the  lung,  giving  rise,  while  centrally  aituatedf  to 
exaggerated    respiration   in  the    healthy   vesicles  surrounding  the 
affected  portion,  and  afterward  extended  to  the  exterior.     Whether 
the  principle  laid  down  by  the  author  just  named  be  correct  or  other- 
wise, 19  not  easily  determinedj  nor  is  it  of  importance  with  reference 
to  diagnosis,  excepting  in  such  an  instance  as  he  has  cited  ;  for,  assum- 
ing that  the  vesicular  murmur  does  become  more  intense  in  the  health j 
lung  surrounding  a  diseased  portion,  for  example  in  tuberculous  dis- 
ease, the  respiratory  sound  is  at  the  same  time  more  or  lesa  modified 
hy  the  diseased  portion  in  other  respects,  presenting  the  character  <rf 
a  bronchial  or  broncho-vesicular  respiration.     In  cases  of  solidlfiGft- 
tion  of  an  entire  lobe  from  pneumonitis,  accordmg  to  Foumet,  th« 
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vesicular  murmiir  proceeding  from  the  other  lobe  or  lobes  of  the 
affected  side  is  exaggerated,  and  in  a  more  marked  degree  than  that 
proceeding  from  the  healthy  side.  Without  having  taken  pains  to 
analyze  a  series  of  observations  with  respect  to  this  point,  I  should 
express  a  different  opinion,  speaking  from  the  impressions  derived 
from  my  own  experience.  I  am  certain  that  in  some  cases,  at  least, 
the  vesicular  murmur  over  the  healthy  lobe  or  lobes  of  the  affected 
side,  is  notably  less  intense  than  on  the  opposite  side,  and  even  below 
the  normal  intensity.  This  is  found  to  be  true  in  a  case  of  pneumo- 
nitis under  observation  at  the  very  moment  that  I  am  penning  these 
remarks. 

When  the  vesicular  murmur  is  abnormally  exaggerated,  the  dura- 
tion of  the  inspiratory  sound,  as  a  general  rule,  is  somewhat  in- 
creased. This  is  because  the  murmur  is  heard  during  the  entire  act 
of  inspiration,  while,  if  the  intensity  be  not  increased,  the  sound  is 
too  feeble  to  be  heard  at  the  beginning  of  the  act  when  the  intensity 
is  the  least.  The  expiratory  sound  is  also  much  oftener  heard,  and 
is  comparatively  longer  in  duration.  This  is  due  to  the  fact  that  the 
exaggeration  affecting  equally  the  sounds  of  inspiration  and  expira- 
tion, the  latter  becomes  appreciable  when,  with  ordinary  normal 
breathing,  it  is  too  feeble  to  be  heard ;  and  for  the  same  reason  it 
acquires  a  longer  duration.  In  pitch,  rhythm,  and  quality,  the  expi- 
ratory sustains  the  same  relation  to  the  inspiratory  sound,  as  when 
the  two  aire  not  exaggerated.  This  is  a  fact  important  to  be  borne 
in  mind  if  we  would  not  be  led  astray  by  the  greater  loudness  and 
longer  duration  of  the  expiratory  sound, — a  prominent  feature,  as  will 
be  seen  hereafter,  of  the  bronchial  respiration.  In  simple  exag- 
gerated respiration  the  expiratory  sound  is  lower  in  pitch  than  the 
inspiratory,  and  is  continuous  with  the  sound  of  inspiration,  these 
being  the  characters  belonging  to  the  vesicular  murmur  when  its 
intensity  is  not  increased.  In  each  of  these  points  it  differs  from  the 
bronchial  respiration.  With  due  attention  to  these  points  of  dif- 
ference I  cannot  conceive  that  the  two  need  ever  be  confounded,  an 
error  which  Barth  and  Roger  state  is  liable  to  be  committed.  An 
exaggerated  vesicular  murmur  approaches  nearer  to  a  cavernous,  than 
to  a  bronchial  respiration ;  but  the  coexisting  symptoms  and  signs, 
in  connection  with  the  fact  that  it  is  not  circumscribed  within  a 
limited  space,  as  is  the  cavernous  respiration,  suffice  for  discrimina- 
tion. 

An  abnormal  intensity  of  the  vesicular  murmur  is  attributable. 
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as  has  been  stated,  to  an  increased  activity  of  respiration,  by  way 
of  compensation  for  suspended  function  in  a  portion  of  the  pul- 
monary organs.  This  increased  activity  can  only  proceed  from 
an  expansion  of  the  chest  beyond  the  limits  of  ordinary  normal 
breathing,  and  with  greater  force  than  is  employed  in  health,  in  con* 
sequence  of  which  a  larger  quantity  of  air  is  drawn  into  the  bronchial 
tubes,  giving  rise  to  a  more  powerful  expansion  of  the  Imig ;  and 
under  these  circimistances,  a  larger  number  of  cells  are  dilated  than 
in  ordinary  breathing.  Hence  the  exaggeration  of  the  respiratory 
sound,  the  intensity  of  which  depends  on  the  conditions  just  men- 
tioned. And  the  fact  that  in  pleuritis,  pneumonitis,  and  tubercnlosia, 
the  movements  of  the  affected  side  are  more  or  less  restrained,  while 
those  of  the  opposite  side  are  increased,  would  lead  us  to  anticipate 
what  (in  opposition  to  the  opinion  of  Foumet),  I  suspect  a  series 
of  observations  would  show  to  be  true,  viz.,  that  in  these  affections 
the  exaggerated  respiration  is  limited  to  the  opposite  side  of  the 
chest. 

As  a  physical  sign  of  disease  exaggerated  respiration  does  not 
possess  great  importance.  Isolated  from  other  signs  it  woold  be 
insignificant  in  diagnosis.  Taken  in  connection  with  other  signs  itifl 
deserving  of  attention. 

2.  Diminished  Intensity  of  the  Vesicular  Murmur. — Feeble  or 
Weak  Respiration, — The  effect  of  disease  is  much  oftener  to  diminish, 
than  to  increase  the  intensity  of  the  vesicular  murmur.  Feeble  or 
weak  respiration  is  an  abnormal  modification  of  very  frequent  occur* 
rence,  and  it  is  a  physical  sign  incident  to  numerous  and  varied 
morbid  conditions. 

This  species  of  modification,  like  that  just  considered,  consists  of  a 
greater  or  less  diminution  in  loudness  of  the  respiratory  sound,  the 
distinctive  characters  of  the  vesicular  murmur,  pertaining  to  qualilj, 
pitch,  and  rhythm  remaining  unaffected.  A  respiratory  sound  may 
be  lessened,  as  well  as  increased  in  intensity,  with  at  the  same  time, 
^Iteration  in  quality,  pitch,  and  rhythm,  in  which  case,  the  aber- 
ration would  not  fall  under  the  present  head,  but  under  those 
belonging  to  other  divisions  of  abnormal  sounds.  In  duration,  the 
inspiratory  sound  is  frequently  shortened  when  its  intensity  is  ab- 
normally diminished,  the  explanation  being  precisely  the  oonrerse  of 
that  of  the  longer  duration  when  the  murmur  is  exaggerated.  Aa 
expiratory  sound  may  or  may  not  be  heard.  In  one  form  of  disease 
characterized  by  feeble  respiration,  it  is  frequently  present  and  pio* 
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longed,  the  diminution  of  intensity  being  less  marked  than  in  the 
inspiratory  sound.  Except  in  this  affection  (emphysema),  an  ex- 
piratory sound  is  rarely  heard,  and  is  not  prolonged,  provided  the 
modification  consists  in  a  simple  weakness  of  the  murmur,  exclusive  of 
any  other  change. 

The  various  morbid  conditions  which  may  induce  abnormal  feeble- 
ness of  the  vesicular  murmur  produce  this  result  by  four  different 
modes  singly  or  combined,  viz.,  1.  By  obstructing  the  passage  of  air 
in  some  portion  of  the  air-tubes ;  2.  By  obstructing  or  over-distending 
the  air-vesicles ;  3.  By  removing  the  lungs  from  the  thoracic  walls ; 
4.  By  restraining  the  movements  of  the  chest.  Under  these  several 
heads  I  will  proceed  to  mention  the  more  important  of  the  affections 
in  which  simple  diminution  in  intensity  of  the  vesicular  murmur  may 
be  expected  to  occur,  premising  that  alone,  this  sign,  as  well  as 
exaggerated  respiration,  fails  to  furnish  information  respecting  the 
nature  of  the  affection  of  which  it  is  an  effect.  To  determine  the 
latter  point,  it  must  be  taken  in  connection  with  other  signs  and  with 
symptoms.  In  this  respect,  however,  it  differs  from  exaggerated 
respiration,  viz.,  it  often  indicates  directly  the  seat  of  disease, 
in  other  words,  the  diminished  intensity  of  the  murmur  corresponds 
in  its  situation  to  the  locality  of  the  affection  upon  which  it  depends. 

a.  An  obstruction  in  any  portion  of  the  air-tubes  lessens  the  loudness 
of  the  vesicular  murmur  by  reducing  the  quantity  of  air  which  pene- 
trates the  cells.  Laryngeal  affections,  for  example,  croup,  oedema, 
spasm  of  the  glottis,  vegetations  which  contract  the  calibre  of  the 
canal  in  this  situation,  involve  this  result.  The  space  within  the 
trachea  may  be  reduced,  in  like  manner,  by  inflammatory  deposits, 
or  morbid  growths.  These  causes  will  diminish  the  murmur  equally 
on  both  sides  of  the  chest.  An  obstruction,  however,  may  be  seated 
in  one  of  the  large  bronchi,  and  then  the  effect  upon  the  respira- 
tory sounds  will  be  limited  to  the  corresponding  side.  This  obtains 
when  a  foreign  body  is  lodged  in  one  of  the  bronchial  divisions, 
which  occurs  oftener  on  the  right  side.  A  foreign  body  within 
the  air-passages  sometimes  changes  its  place,  being  at  times  thrown 
upward  into  the  trachea,  and  occasionally  transferred,  alternately, 
from  one  of  the  bronchi  to  the  other.  The  abnormal  feebleness  of 
the  vesicular  murmur,  under  these  circumstances,  will  be  variable  in 
degree,  at  different  times,  and  present  itself  now  on  one  side,  and 
now  on  the  other  side  of  the  chest.  This  intermittence  and  altera- 
tion afford  evidence  that  the  physical  sign  is  due  to  a  movable 
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foreign  body,  and  hence^  is  a  point  of  importance  in  the  diagnosis. 
The  location  of  the  sign  on  one  side,  alsoj  when  the  presence  of  a 
foreign  body  in  the  air-passages  is  ascertained,  points  to  its  sitnation 
in  one  of  the  bronchi,  and  indicates  tbe  particular  bronchus  (the  right 
or  left),  in  which  it  is  situated.  The  bronchial  tubes^  within  the 
pulmonary  organs,  are  liable  to  be  obstructed  by  the  swelling  of  their 
Uning  membnine,  incident  to  inflammation,  and  from  the  presence  of 
the  inflammatory  products,  mucus,  pus,  and  coagulable  lymph.  The 
respiratory  murmur  may  be  diminished,  in  consequence,  on  one  or 
both  sideSi  Inaamuch  as  in  bronchitis,  generally,  the  bronchial 
tubes  on  both  sides  are  equally  affected  (this  being  one  of  the  aymme- 
trical  diseases),  when  the  obstruction  depends  on  swelling  of  the 
membrane,  the  effect  on  the  vesicular  murmur  is  usually  equal  on  the 
two  sides-  Hence,  abnormal  feebleness  of  respiration  on  the  two  sidet 
of  tbe  chest,  is  one  of  the  physical  signs  incident  to  bronchitis-  On  the 
other  hand,  when  tbe  obstruction  depends  on  an  accumulation  of  the 
products  of  inflammation,  it  may  be  limited  to  one  side,  or  be  greater 
on  one  side  than  on  the  other,  the  effect  on  the  respiratory  eonnd,  of 
course,  corresponding.  Spasm  of  the  bronchial  muscle  is  another 
morbid  condition  diminishing  temporarily  the  calibre  of  the  broncbiiJ 
tubes.  Permanent  contraction  of  the  tubes,  or  Btricture,  may  exist 
as  a  structural  lesion.  An  enlarged  lymphatic  gland,  or  other  tumor, 
may  press  upon  one  of  the  bronchi  exterior  to  the  lungs,  or  on  one 
Of  their  BubdiTisions,  and  occasion  a  feeble  resicular  murmur  either 
over  the  whole,  or  a  part  of  one  side.  The  clinical  discrimination 
between  these  various  causes  is  to  be  made,  if  practicablej  by  means 
of  the  symptoms  and  circumstances  associated  in  individual  caseSi 
The  diagnosis  is  not  always  easy,  and  sometimes  impracticable. 

b.  The  cause  of  an  abnormally  feeble  murmur,  when  seated  in  tbe 
vesicles,  may  consist  in  a  morbid  deposit  blocking  them  up  to  a  greater 
or  less  extent,  and  excluding  tbe  air.  Thus  in  tuberculosis,  pneu- 
monia, extravasation  of  blood,  oedema,  etc.,  the  physical  sign  inci- 
dent to  respiration  may  be  simple  feebleness  of  the  vesicular  murmur. 
Generally,  however,  in  these  affections,  either  the  respiratory  fiound 
is  suppressed,  or,  with  or  without  feebleness,  it  is  more  or  less  changed 
in  quality,  pitch,  and  rhythm.  Over-distension  and  enlargement  of 
the  vesicles  constitute,  virtually,  an  obstruction,  the  cells  remaining 
filled  with  air,  the  renewal  with  the  successive  respiratory  acta 
taking  place  imperfectly,  and  hence  the  physical  conditions  for  the 
production  of  the  vesicular  murmur  are  impaired.     An  abnormallj 
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feeble  yesiculftr  munnur,  therefore,  characterizes  the  affection  called 
emphysema.  In  this  affection  the  expiratory  sound  is  frequently 
prolonged,  in  consequence  of  the  slowness  with  which  the  lungs 
collapse,  and  of  the  obstruction  to  the  passage  of  air  in  the  bronchial 
tubes  which  often  coexists,  arising  from  bronchitis  and  spasm.  Pro- 
longed expiration  will  be  considered  under  a  distinct  head.  I  may 
remark  here  that,  occurring  under  the  circumstances  just  mentioned,  it 
is  to  be  distinguished  from  its  occurrence  under  circumstances  in 
which  its  pathological  significance  is  quite  different,  by  the  attendant 
circumstances,  and  by  its  preserving  the  normal  relation,  as  respects 
pitch,  to  the  inspiratory  sound. 

The  physical  signs  derived  by  percussion  in  the  two  forms  of 
obstruction  within  the  vesicles  just  noticed,  viz.,  from  morbicb  deposit 
and  over-inflation,  are  directly  opposite  in  character.  In  the  former 
instance,  whether  the  deposit  be  tubercle,  coagulable  lymph,  etc.,  the 
percussion-sound  is  more  or  less  dull.  In  the  latter,  the  resonance  is 
abnormally  clear.  This  alone  would  suffice  for  the  discrimination 
between  these  two  kinds  of  vesicular  obstruction. 

c.  If  the  lungs  are  removed  at  a  certain  distance  from  the  thoracic 
walls,  the  intensity  of  the  murmur  is  diminished.  Under  these  cir- 
cumstances, the  sound  conveys  to  the  mind  the  idea  of  distance ;  it 
does  not  seem  to  be  produced  in  close  proximity  to  the  ear,  but  to 
come  from  a  source  somewhat  remote.  The  appreciation  of  distance, 
which  undoubtedly  belongs  to  the  perception  of  impressions  receiv^ 
through  the  sense  of  hearing,  in  other  instances  than  this,  will  be 
found  to  furnish  an  attribute  to  physical  signs.  The  lungs  must  not 
be  removed  beyond  a  certain  limit,  else  the  respiratory  murmur  will 
fail  to  be  transmitted.  The  feeble  respiration  produced  in  this  way 
occurs  when  there  exists  a  small  quantity  of  liquid  efiusion,  of  air, 
or  gas,  within  the  pleural  sac ;  and  when  the  pleural  surfaces  art 
covered  with  a  thick  layer  of  coagulable  lymph.  When  it  is  due  to 
the  presence  of  liquid,  the  effect  on  the  respiratory  sound  will  be 
manifested  at  the  lower  part  of  the  chest,  provided  the  position  of 
the  patient  be  upright,  and  its  situation  may  be  found  to  vary  with 
the  different  positions  which  the  patient  assumes.^ 

d.  The  intensity  of  the  vesicular  murmur,  other  things  being  equal, 
depends  on  the  extent  and  force  of  the  respiratory  movements.  Any 
morbid  condition,  therefore,  which  limits  these  movements  will  render 

>  That  a  thin  stratam  of  liquid  may  be  equally  diffused  over  the  lung,  as  contended 
by  Woillec,  may  fairly  be  doubted. 
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the  respiratory  sound  abnormally  feeble.  For  example,  in  a  case  of 
incomplete  general  paralysis,  which  recently  came  under  my  obseirar 
tion,  the  respiratory  muscles  were  in  a  measure  involved.  The  respi- 
ratory movements  were  wanting  in  strength,  and  the  vesicular  murmur 
was  correspondingly  feeble  on  both  sides.  In  cases  of  hemiplegia, 
this  effect  obtaias  on  the  paralyzed  side.  In  pleurisy,  before  effusion 
has  taken  place,  and  in  pleurodynia,  the  pain  occasioned  by  the  expan- 
sion of  the  chest  on  the  affected  side  leads  the  patient  instinctively 
to  restrain  the  movements  on  that  side.  Hence,  abnormal  feebleness 
of  the  vesicular  murmur  belongs  equally  to  both  these  affections, 
irrespective  of  the  additional  cause  already  mentioned,  incident  to 
the  first  at  a  later  period.  The  movements  of  the  chest  on  one  aide 
may  be  restrained  mechanically,  in  consequence  of  permanent  contrac- 
tion as  the  sequel  of  chronic  pleurisy,  of  morbid  pleuritic  adhesions, 
of  injury  to  the  thoracic  walls,  and  deformity. 

Whenever  by  any  of  the  modes  just  named  the  vesicular  mormiir 
is  rendered  abnormally  feebler  on  one  side  of  the  chest,  the  respiratory 
sound  on  the  other  side  is  likely  to  become  exaggerated,  and  the  cmt' 
trast  between  the  two  sides  is  thereby  enhanced. 

It  is  needless  to  state  that  in  order  to  judge  of  abnormal  feebleness  of 
the  vesicular  murmur,  as  of  most  of  the  physical  signs,  there  is  no 
ideal  standard  to  which  reference  is  to  be  made,  but  it  is  determined 
by  comparison  of  corresponding  regions  of  two  sides  of  the  chest.  In 
drawing  inferences  from  the  results  of  this  comparison,  it  is  sometimes 
highly  important  to  bear  in  mind  the  fact,  that  in  a  certain  proportion 
of  individuals  in  good  health  and  with  chests  well  formed,  a  natural  dis- 
parity exists  as  regards  the  intensity  of  the  vesicular  murmur.  This 
fact  has  appeared  in  the  portion  of  this  chapter  devoted  to  the  resoUb 
of  auscultation  in  health.  A  natural  disparity  may  mislead  the  aus- 
cultator,  the  greater  relative  feebleness  on  the  one  hand,  or  on  the 
other  hand,  a  normal  exaggeration,  being  attributed  incorrectly  to 
disease  existing  on  one  or  the  other  side.  This  liability  to  error  is  nol 
to  be  lost  sight  of,  especially  in  the  diagnosis  of  tuberculous  disease,  a 
disease  in  which  in  certain  cases  few  and  slight  deviations  from  equa- 
lity of  the  two  sides  at  the  summit  of  the  chest,  are  justly  regarded 
as  highly  significant.  The  results  of  examinations  of  the  healthy 
chest  not  only  enforce  the  caution  just  given,  but  lead  to  another 
very  important  consideration.  In  much  the  larger  proportion  of  itt* 
stances  of  relative  feebleness  of  the  vesicular  murmur  on  one  ads 
compatible  with  health,  it  is  observed  on  the  right  side.  It  foUowB  hom 
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this  fact  that  comparative  feebleness  on  the  right  side  is  much  less 
likely  to  be  the  result  of  disease  than  when  it  is  found  to  exist  on 
the  left  side.  A  relatively  feeble  murmur  on  the  leftside  in  the  great 
majority  of  instances  denotes  disease  ;  but  existing  on  the  right  side, 
in  a  considerable  proportion  of  cases  it  is  due  to  a  natural  disparity. 

Diminished  intensity  of  the  vesicular  murmur,  when  it  is  evidently 
attributable  to  a  morbid  condition,  as  already  remarked,  alone,  gives 
little  or  no  information  respecting  the  particular  condition  upon 
which  it  depends.  Isolated  from  other  signs,  therefore,  and  from 
symptoms,  its  diagnostic  value  would  be  small,  but  associated  with  the 
information  derived  from  other  sources  it  becomes  a  valuable  sign. 

3.  Suppressed  respiration. — The  respiration  is  said  to  be  suppressed 
when  no  sound  whatever  is  appreciable  by  auscultation :  the  re- 
spiratory acts  take  place  without  giving  rise  to  any  audible  phenomena. 
This  eflFect  may  be  produced  by  each  of  the  four  modes  which  have 
been  seen  to  occasion  abnormal  feebleness  of  the  respiratory  murmur : 
their  operation  being  pushed  to  a  certain  extent,  the  sound  is  abolished. 
Suppression  is  therefore  liable  to  occur  in  connection  with  any  of  the 
various  morbid  conditions  which  induce  feebleness  of  respiration.  This 
being  the  case,  it  is  only  necessary  under  this  head  to  repeat  an  enu- 
meration of  the  affections  which  were  mentioned  in  connection  with 
the  modification  last  considered. 

Obstruction  of  the  larynx  from  inflammatory  exudation,  oedema- 
tons  infiltration,  vegetations,  spasm,  or  the  presence  of  a  foreign  body, 
may  extinguish  all  sound  over  the  entire  chest.  A  foreign  substance 
lodged  in  one  of  the  bronchi  may  produce  this  effect  on  the  corre- 
sponding side,  giving  rise  to  exaggerated  respiration  on  the  other  side. 
Absence  of  all  sound  obtains  in  some  cases  of  bronchitis,  from  the 
swelling  of  the  membrane.  Its  temporary  absence  over  a  portion  of 
the  chest,  owing  to  an  accumulation  of  mucus  in  some  of  the  bronchial 
tubes,  is  occasionally  observed  in  that  affection  ;  and  under  these  cir- 
cumstances it  is  sometimes  abruptly  restored  in  consequence  of  the 
removal  of  the  obstruction  by  an  act  of  coughing.  Pressure  of  an 
enlarged  bronchial  gland,  or  other  tumor,  on  a  bronchial  tube,  may  be 
sufficient  to  produce  complete  absence  of  sound. 

In  some  cases  of  pneumonitis,  tuberculosis,  pulmonary  apoplexy, 
oedema,  etc.,  the  respiration  is  suppressed.  The  vesicular  murmur  is 
generally  abolished  in  connection  with  these  affections  over  the  solidi- 
fied portion  of  the  lung,  but,  as  will  be  seen  presently,  the  murmur 
frequently  is  replaced  by  a  respiratory  sound  modified  in  quality,  etc., 
viz,,  the  bronchial  respiration.  In  some  cases  of  emphysema  no  respi- 
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as  has  been  stated,  to  an  increased  activity  of  respiration,  by  way 
of  compensation  for  suspended  function  in  a  portion  of  the  pul- 
monary organs.  This  increased  activity  can  only  proceed  from 
an  expansion  of  the  chest  beyond  the  limits  of  ordinary  normal 
breatUng,  and  with  greater  force  than  is  employed  in  health,  in  con- 
sequence of  which  a  larger  quantity  of  air  is  drawn  into  the  bronchial 
tubes,  giving  rise  to  a  more  powerful  expansion  of  the  lung ;  and 
under  these  circumstances,  a  larger  number  of  cells  are  dilated  than 
in  ordinary  breathing.  Hence  the  exaggeration  of  the  respiratory 
sound,  the  intensity  of  which  depends  on  the  conditions  just  men- 
tioned. And  the  fact  that  in  pleuritis,  pneumonitis,  and  tuberculosisi 
the  movements  of  the  affected  side  are  more  or  less  restrained,  while 
those  of  the  opposite  side  are  increased,  would  lead  us  to  anticipate 
what  (in  opposition  to  the  opinion  of  Fournet),  I  suspect  a  series 
of  observations  would  show  to  be  true,  viz.,  that  in  these  affections 
the  exaggerated  respiration  is  limited  to  the  opposite  side  of  the 
chest. 

As  a  physical  sign  of  disease  exaggerated  respiration  does  not 
possess  great  importance.  Isolated  from  other  signs  it  would  be 
insignificant  in  diagnosis.  Taken  in  connection  with  other  signs  it  is 
deserving  of  attention. 

2.  Diminished  Intensitt/  of  the  Vesicular  Murmur. — Feeble  or 
Weak  Respiration. — The  effect  of  disease  is  much  oftener  to  diminish, 
than  to  increase  the  intensity  of  the  vesicular  murmur.  Feeble  or 
weak  respiration  is  an  abnormal  modification  of  very  frequent  occur- 
rence, and  it  is  a  physical  sign  incident  to  numerous  and  varied 
morbid  conditions. 

This  species  of  modification,  like  that  just  considered,  consists  of  a 
greater  or  less  diminution  in  loudness  of  the  respiratory  sound,  the 
distinctive  characters  of  the  vesicular  murmur,  pertaining  to  quality, 
pitch,  and  rhythm  remaining  unaffected.  A  respiratory  sound  may 
be  lessened,  as  well  as  increased  in  intensity,  with  at  the  same  time, 
{^Iteration  in  quality,  pitch,  and  rhythm,  in  which  case,  the  aber- 
ration would  not  fall  under  the  present  head,  but  under  those 
belonging  to  other  divisions  of  abnormal  sounds.  In  duration,  the 
inspiratory  sound  is  frequently  shortened  when  its  intensity  is  ab- 
normally diminished,  the  explanation  being  precisely  the  converse  of 
that  of  the  longer  duration  when  the  murmur  is  exaggerated.  An 
expiratory  sound  may  or  may  not  be  heard.  In  one  form  of  disease 
characterized  by  feeble  respiration,  it  is  frequently  present  and  pro- 
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4.  Bronchial  respiration. — Under  the  head  of  bronchial  respira- 
tion, I  embrace  all  sounds  which,  in  addition  to  this  title,  are  called 
blowing  and  tuiulary  exclusive  of  cavernous  respiration,  to  which  the 
former  of  the  two  terms  last  mentioned  will  equally  apply.  Laennec 
described  a  blowing  respiration  distinct  from  the  bronchial  and 
cavernous.  In  this  he  is  followed  by  Walshe  and  others.  For  all 
practical  purposes  it  suffices,  and,  indeed,  as  it  seems  to  me,  with 
sufficient  intrinsic  propriety,  to  consider  both  as  essentially  the  same 
species  of  modification,  presenting  in  several  particulars,  as  will  be 
presently  seen,  variations  in  different  cases.  This  view  of  the  sub- 
ject is  sanctioned  by  high  authority.^ 

The  appellation  bronchial  respiration  imports  that  the  sound  corre- 
sponds to  that  heard  over  the  sites  of  the  bronchi  in  the  healthy 
chest.  The  term,  however,  has  a  more  comprehensive  signification. 
It  includes  sounds  analogous  to  those  produced  within  the  larynx  and 
trachea.  A  morbid  bronchial  respiration  may  be  defined  to  be  a  re- 
spiratory sound  resembling  or  identical  with  the  normal  bronchial  or 
the  laryngo-tracheal  respiration,  supplanting  the  vesicular  murmur 
in  a  part  of  the  chest  to  which  this  murmur  belongs  in  a  healthy 
condition — in  other  words,  elsewhere  than  at  the  upper  portion 
of  the  sternum,  and  on  either  side,  near  the  stemo-clavicular  junc- 
tion, and  at  the  upper  portion  of  the  interscapular  space,  these 
being  the  situations  where  the  normal  bronchial  respiration  is  to 
be  sought  for.  With  this  definition,  the  student  familiar  with  the 
characters  which  distinguish  the  tracheal  and  bronchial  sounds  from 
the  vesicular  murmur,  which  have  been  considered  fully  under  the 
head  of  Auscultation  in  Health,  will  have  no  difficulty  in  understand- 
ing and  in  practically  recognizing  the  bronchial  respiration  incident 
to  disease.  In  describing  the  essential  traits  pertaining  to  morbid 
bronchial  respiration,  it  is  only  necessary  to  reproduce  the  descrip- 
tion already  given  of  the  tracheal  and  bronchial  sounds  contrasted 
with  the  vesicular  murmur.  The  distinctive  characters  are  as  fol- 
lows :  An  inspiratory  sound,  tubular  or  blowing,  in  place  of  the 
peculiar  character  to  which  reference  in  the  foregoing  pages  has 
frequently  been  made  under  the  name  of  the  vesicular  quality; 
shorter  in  duration,  commencing  with  the  beginning  of  the  inspiratory 
act,  and  ending  before  the  act  is  completed ;  the  pitch  of  the  sound 
higher.  An  expiratory  sound,  prolonged,  frequently  nearly  or  quite 
as  long,  and  sometimes  even  longer  than  the  inspiratory,  succeeding 

'  Barth  and  Roger. 
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the  inspiratory  sound  after  an  interval,  owing  to  the  fact  just  stated, 
that  the  inspiratory  sound  ends  before  the  completion  of  the  respira- 
tory act ;  the  pitch  of  sound  higher  than  that  of  the  inspiratory,  and 
the  intensity  generally  greater.  The  student  is  again  requested  to 
impress  on  the  memory  these  several  points  of  distinction,  with  refer- 
ence to  the  discrimination  of  bronchial  respiration,  not  only  from  the 
vesicular  murmur,  but  from  another  modification  included  in  this  class, 
called  the  cavernous  respiration.  At  the  risk  of  incurring  the  charge 
of  a  needless  repetition,  in  order  that  the  points  distinguishing  the 
bronchial,  may  be  again  contrasted  with  the  characters  belonging  to 
the  vesicular  respiration,  the  latter  are  reproduced  in  this  connection. 
They  are  as  follows:  An  inspiratory  sound  characterized  by  the 
vesicular  quality ;  lower  in  pitch  than  the  tracheal  or  bronchial  in* 
spiration.  An  expiratory  sound,  when  present,  much  shorter  in 
duration,  less  intense  and  lower  in  pitch  than  the  sound  of  inspira- 
tion. 

Contrasted  with  the  vesicular  respiration,  the  bronchial  is  said  to 
be  characterized  by  greater  hardness  and  dryness.  These  termSi 
although  in  vogue  since  the  time  of  Laennec,  do  not  seem  to  me  to 
express  properties  of  sound,  of  which,  in  this  comparison,  the  mind 
receives  a  very  distinct  idea.  The  distinctions  pertaining  to  intensity, 
rhythm,  quality,  and  pitch,  are  much  more  definite,  and  are  snflScient 
of  themselves  for  the  discrimination.  I  shall  therefore  dispense  with 
the  use  of  the  former  terms  after  this  allusion  to  them.  They  appear 
to  me  to  be  ren<lered  superfluous,  especially  by  attention  to  variations 
in  pitch,  an  aspect  under  which  respiratory  sounds  have  hitherto 
been  but  little  studied. 

The  intensity  of  the  bronchial  respiration  varies  greatly,  not  only 
in  different  affections  to  which  it  is  incident,  but  in  different  cases  of 
the  same  disease.  It  is  not  to  be  distinguished  practically  by  its  in- 
tensity so  much  as  by  the  other  characters  which  belong  to  it,  and 
the  latter  may  be  present,  and  sufficiently  marked,  when  the  sound  is 
feeble,  as  well  as  when  it  is  loud.  The  intensity,  however,  in  certain 
affections,  pneumonitis  especially,  is  often  great,  being  equal  to  and  at 
times  exceeding  that  of  the  normal  tracheal  respiration.  In  some 
instances  of  intense  bronchial  respiration,  the  sound,  in  addition  to  a 
strongly  marked  tubular  quality,  has  a  peculiar  ringing,  like  that  pro- 
duced by  blowing  through  a  tube  of  metal,  and  hence  called  a  metallic 
intonation.  It  is  oftener  marked  in  the  expiratory  than  in  the  inspi- 
ratory sound.     The  normal  tracheal  respiration  occasionally  presents 
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this  character  in  forced  breathing.  This  is  an  incidental  feature  of 
the  bronchial  respiration  occurring  in  certain  cases  of  pneumonitis, 
and  not  possessing  special  diagnostic  significance. 

In  others  of  the  ordinary  characters  than  intensity,  the  bronchial 
respiration  varies.  The  pitch  is  not  the  same  in  all  cases,  but  this 
difference  obtains  in  different  persons  as  respects  the  tracheal  and  the 
normal  bronchial  sounds.  Both  the  inspiratory  and  expiratory 
sounds  vary  in  duration,  as  well  as  in  their  relative  intensity.  Either 
may  be  present  without  the  other.  In  some  instances  the  sound 
appears  to  be  produced  in  close  proximity  to  the  ear ;  and  some- 
times, indeed,  the  air  appears  to  enter  and  again  emerge  from  the 
meatus.  This  was  the  ground  of  Laennec's  division  into  bronchial 
and  blowing  respiration,  the  latter  term  being  applied  when  the  auscul- 
tator  experiences  a  sensation  as  if  the  breath  of  the  patient  actually 
traversed  the  stethoscope.  It  suffices,  however,  to  consider  this  as 
simply  an  incidental  feature  of  the  bronchial  and  possibly  of  the 
cavernous  respiration.  In  some  instances  in  which  this  is  strongly 
marked,  the  illusion  is  almost  complete,  and,  quoting  the  language  of 
Laennec,  ^^  it  is  only  from  the  absence  of  the  feeling  of  titillation  and 
of  warmth  or  coldness  which  a  blast  of  air  so  impelled  must  neces- 
sarily occasion,  that  we  are  held  to  doubt  its  reality." 

In  other  cases  the  sound  gives  the  impression  of  emanating  from  a 
source  more  or  less  distant  from  the  walls  of  the  chest.  It  is  impor- 
tant to  be  borne  in  mind  that  not  only  is  the  bronchial  respiration 
incident  to  different  cases  of  disease,  thus  variously  modified,  but  that 
all  the  characters  which  serve  to  distinguish  it  from  the  vesicular 
respiration  are  by  no  means  uniformly  present.  The  existence  of  an 
inspiratory  without  an  expiratory  sound,  and  vice  versay  divests  it  of 
several  of  the  distinctive  traits  which  are  associated  when  a  sound 
coexists  with  both  acts  of  respiration.  In  such  instances  we  are  to 
determine  that  the  respiratory  sound  is  bronchial  by  the  characters 
which  remain.  The  bronchial  respiration,  like  the  tracheal,  differs 
in  intensity,  and  in  other  respects,  with  different  successive  respira- 
tions, always,  however,  preserving  certain  characteristics.  Skoda 
contends  that  it  is  an  intermittent  sign,  frequently  ceasing  for  a 
series  of  inspirations,  and  then  reappearing.  This  does  not,  however, 
accord  with  the  experience  of  others,  the  latter,  so  far  as  my  observa- 
tions go,  being  correct  as  the  gener^il  rule.  Its  occasional  cessation 
and  reappearance  after  coughing  and  expectoration,  is  a  fact  which  I 
have  distinctly  observed. 
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With  what  phyBical  condition  of  the  lungs  is  the  bronchial  respira- 
tion asBocisted  ?  This  question  may  be  explicitly  answered.  It  is  inci- 
dent to  abnormal  density  of  the  pulmonary  structure*  WheneTer  the 
^Iranchial  respiration  is  present  it  denotes  increased  density  of  lung,* 
The  converse  of  this,  however,  is  not  tme,  viz,,  that  wheneyer  the 
density  of  lung  is  increased  it  gives  rise  to  bronchial  respiratioD,  The 
sign  always  denotes  the  morbid  physical  condition  just  stated,  but  as 
will  be  seen  presentlyj  the  physical  condition  may  exist  without  giving 
rise  to  the  sign*  Increased  density  of  lung  is  incident  to  diseases 
which  induce  condensation  by  preaanre-  This  effect  follows  the  aecamn- 
lation  of  liquid  within  the  pleural  sac,  within  the  pericardiimi,  and 
the  development  of  tumors  encroaching  on  the  thoracic  space.  Mtteh 
oftener,  however,  it  proceeds  from  a  morbid  deposit  within  the  pnl- 
monary  structure.  Bronchial  respiration,  therefore,  may  be  a  sign, 
on  the  one  hand,  of  pleurisy,  or  hydrothorax,  or  hydro-pericardinic* 
of  anetirismal  and  other  tumors ;  and,  on  the  other  hand,  of  pneumo- 
nitis, ttiberculoais,  oedema,  carcinoma,  and  pulmonary  apoplexy.  Of 
the  several  affections  last-mentioned,  it  is  more  constantly  present  m 
the  two  first,  via.,  pneumonitis  and  tuberculosis.  On  this  account,  and 
owing  to  the  frequency  of  these  affections,  the  sign  is  especiallj 
important  with  reference  to  their  diagnosis ,  Before  directing  farther 
attention  to  it  in  connection  with  these  affections  respectively,  we  will 
inquire  how  does  the  increased  density  of  lung  incident  to  different 
forms  of  disease  give  rise  to  a  bronchial  respiration  ?  To  this  inquiry 
I  shall  devote  brief  consideration. 

The  explanation  of  bronchial  respiration  offered  by  Ijacnnec,  and 
up  to  the  present  time  generally  accepted,  is  that  the  sound  13  in  fact 
the  normal  bronchial  respiratioDj  whichj  owing  to  conditions  of  disease 
is  transmitted  to  the  ear,  disconnected  from  the  vesicular  respiratioD« 
The  bronchial  respiration  appears  in  connection  with  physical  condi- 
tions which  involve  suppression  of  the  vesicular  murmur.  In  health, 
the  latter,  as  it  were,  stifles  any  sounds  emanating  or  propagated 
from  the  bronchial  tubes.  Moreover,  the  lung,  when  its  density  b 
increased,  has  been  supposed  to  become  a  much  better  conductor  of 
sound  than  air-vesicles  filled  with  air*  These  two  circumst&noea, 
viz.,  abolition  of  the  vesicular  murmur,  and  the  transformation  of 
the  pulmonary  substance  into  a  better  conductor  of  sound,  in  the 
opinion  of  Laennec,  are  sufficient  to  account  for  the  bronchial  respi* 

'  Ai  ad  apparent  excoptioD  to  ttm  statement,  dilftlstion  of  ihe  broucKiiB  tiugbt  be 
ctted,  DUatDtton  ti,  hgweveT,  as  will  be  seen  heieaAer,  always  assoeimed  wilh  i» 
ereafted  denbtty  of  lung. 
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ration,  the  source  of  the  soiind,  according  to  him,  being  the  large  and 
small  bronchial  tubes.  The  sufficiency  of  this  explanation  has  been 
called  in  question,  in  consequence  of  the  bronchial  respiration  incident 
to  disease  being  sometimes  more  intense  than  even  the  tracheal  sounds ; 
and,  differing  from  the  tracheal  and  normal  bronchial  respirations,  in 
some  cases,  in  quality  and  pitch.  The  fact  that  solidification  of 
lung,  when  the  bronchial  tubes  are  free  from  obstruction,  is  not 
invariably  associated  with  the  bronchial  respiration,  but  in  some 
instances  gives  rise  to  suppression  of  all  sound,  is  thought  to  militate 
against  the  hypothesis  of  Laennec  Again,  when  the  lung  is  solidi- 
fied, as  in  cases  of  pneumonitis,  it  is  doubted  by  some  whether,  owing 
to  its  inability  to  collapse  and  expand  with  the  two  respiratory  acts,  a 
current  of  air  circulates  in  the  pulmonary  bronchial  tubes  with  suffi- 
cient force  to  give  rise  to  sound.  Finally,  according  to  Skoda, 
increased  density  of  the  lung  does  not  render  it  a  better  conductor  of 
sound.  The  latter  statement  is  based  on  comparative  experiments, 
made  with  the  pulmonary  organs  removed  from  the  body  in  a  healthy 
condition,  and  when  solidified  by  disease.  Other  observers,  how- 
ever, from  similar  experiments,  do  not  arrive  at  the  same  conclusion. 
Walshe  states,  as  the  results  of  experiments  made  by  himself,  that 
sound  may  be  conducted  with  great  intensity  by  solidified  lung,  but 
not  invariably ;  and  that  as  regards  the  conducting  power,  when  the 
physical  conditions  to  all  appearances  are  the  same,  differences  are 
found  to  exist  which  it  is  not  easy  to  explain.  That  a  current  of 
air  is  not  received  into  the  pulmonary  bronchial  tubes  by  the  act  of 
inspiration,  and  expelled  by  expiration  with  sufficient  force  to  gene- 
rate a  tubular  sound,  is  assumed  rather  than  established.  The  move- 
ments of  the  chest  on  the  affected  side,  in  cases  of  pneumonitis,  with 
solidification  of  one  or  more  lobes,  are  not  much,  if  at  all,  diminished 
either  in  power  or  extent;  and  it  seems  altogether  probable  that,  not- 
withstanding the  comparative  incompressibiUty  of  the  lung,  the  bron- 
chial tubes  remaining  unobstructed  undergo  alternate  contraction 
and  dilatation.^  The  opinion  of  Andral,  that  the  obstruction  to  the 
entrance  of  air  into  the  air-cells  by  arresting  suddenly  the  current, 
and  increasing  the  pressure  of  the  air  upon  the  bronchial  tubes,  tends 
to  develope  an  exaggerated  sound  therein,  although  repudiated  by 

'  That  air  circulating  in  the  bronchial  tabes  does  play  a  part  in  the  mechanism,  would 
seem  to  be  a  rational  inference  from  the  fact,  that  the  removal  of  mucus  by  expectora- 
tion is  sometimes  observed  to  be  followed  at  once  by  the  reappearance  of  the  bronchial 
respiration,  which,  immediately  before  had  been  found  to  be  absent 
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high  authoritj,  is  not  disproved,  and  seems  rational.^  With  regard 
to  the  greater  intensity  of  the  bronchial  than  the  tracheal  respira- 
tion, in  some  cases,  and  variations  in  pitch,  it  is  certain  that  differences 
as  respects  these  characters,  do  exist  in  a  certain  proportion  of  cases. 
A  morbid  bronchial  respiration  is  sometimes  not  only  more  intense 
than  the  sound  emanating  from  the  trachea  of  the  same  person  and 
at  the  same  time,  but  notably  higher  in  pitch.  It  may  also  present 
a  metallic  quality,  when  the  tracheal  sound  of  the  same  person  at  the 
same  time  is  devoid  of  this  quality.  Nevertheless,  as  respects  the 
distinctive  characters  which  the  tracheal  and  normal  bronchial  respi- 
ration present  in  contrast  with  the  vesicular  murmur,  they  belong 
equally  to  the  bronchial  respiration  incident  to  disease.  The  latter, 
when  strongly  marked,  as,  for  example,  frequently  in  cases  of  pnenmo* 
nitis,  is  identical  with  the  sounds  heard  over  the  trachea  as  regards  tubu- 
larity, duration  of  the  inspiratory  and  expiratory  sounds,  the  rhyth- 
mical succession  of  the  latter,  and  their  relative  intensity  and  pitch, 
these  constituting,  as  has  been  seen,  the  traits  by  which  these  sounds 
are  distinguished  from  the  vesicular  murmur.  This  being  the  case,  in 
the  production  of  the  bronchial  respiration  incident  to  disease,  the  tn- 
cheal  and  normal  bronchial  respiration,  it  is  reasonable  to  infer,  must 
either  be  reproduced  within  the  bronchial  tubes,  or  conveyed  to  the 
ear  by  conduction.  Circumstances  incidental  to  their  manifestation  in 
disease  produce  in  certain  cases  the  variations  in  quality,  pitch,  and 
intensity  to  which  reference  has  been  made.  According  to  Skoda,  the 
sounds  may  be  reproduced.  He  attributes  the  origin  of  morUd 
bronchial  respiration  in  certain  cases,  to  the  principle  of  consonancei 
The  air  contained  in  the  pulmonary  bronchial  tubes,  according  to  this 
view,  undergoes  vibration  consonating  with  those  caused  by  respira- 
tion within  the  trachea  and  large  bronchi,  in  the  same  way  thai 
musical  notes  are  repeated  upon  the  strings  of  a  violin  or  piano-forte 
when  the  corresponding  strings  of  another  instrument  in  its  vicimtj 
are  struck.  This  fanciful  hypothesis,  which  appears  to  be  readily  re- 
ceived by  many,  I  shall  notice  somewhat  more  fully  in  connectioB 
with  the  explanation  of  vocal  signs.  The  simple  fact  that  the  loud- 
ness of  the  bronchial  respiration  of  disease  is  often  equal  to  and 
sometimes  exceeds  the  intensity  of  the  tracheal  sounds,  suffices  to 
disprove  it,  for  a  sound  reproduced  by  consonance  is  always  modi 
less  intense  than  that  which  originates  it.  The  variation  in  pitch 
which  is  sometimes  observed  is  also  fatal  to  the  hypothesis,  for  a 

1  This  view  is  advocated  by  Dr.  Gerhard.    Diseases  of  the  Chest,  184a. 
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consonating  soiind  is  always  in  unison  with  the  primitive  sound. 
Without  denying  that  sonorous  vibrations  within  the  puknonary 
bronchial  tubes  may  consonate  with  those  which  take  place  in  the 
trachea  and  larger  bronchial  tubes  the  disparity  in  pitch  and  intensity 
disproves  the  validity  of  the  explanation  under  circumstances  in 
which,  according  to  Skoda,  the  principle  of  consonance  is  particu- 
larly applicable,  viz.,  when  the  bronchial  respiration  incidental  to 
disease  is  intensely  developed. 

Regarding,  then,  the  bronchial  respiration  as  consisting  of  trans- 
mitted sounds,  they  are  produced  within  the  trachea,  the  bronchi,  and 
probably  also  within  the  subdivisions  of  the  latter,  and  are  conducted 
by  solidified  lung  to  the  ear  of  the  auscultator.  In  what  proportion 
they  are  due,  respectively,  to  the  trachea,  and  the  large  bronchi 
exterior  to  the  lungs,  and  to  what  extent  sounds  generated  within 
the  pulmonary  bronchial  subdivisions  may  be  combined,  are  points 
not  easily  determined.  It  is  not  difficult  to  conceive  that  the  sounds 
emanating  from  the  trachea  may  be  conveyed  with  considerable 
intensity  to  different  parts  of  the  chest,  after  applying  the  stetho- 
scope on  the  back  of  the  neck,  and  listening  to  these  sounds  in  that 
situation  transmitted  through  the  vertebrsd  and  mass  of  muscle  which 
intervene  between  the  ear  and  the  trachea.  The  conduction,  how- 
ever, of  the  sounds  generated  within  the  trachea,  and  the  bronchi,  as 
in  the  conditions  of  health,  will  not  suffice  to  explain  the  intensifi- 
cation of  sound  which  sometimes  characterizes  the  bronchial  respira- 
tion in  disease,  nor  the  disparity  in  pitch  which  is  observed.  These 
differences  must  be  owing  to  some  agencies  pertaining  to  the  bronchial 
tubes  within  the  lungs,  or  to  the  pulmonary  structure.  Sonorous 
vibrations  propagated  to  the  pulmonary  bronchial  tubes  rendered 
firm  and  unyielding  by  surrounding  solidification,  according  to  Four- 
net,  Barth  and  Roger,  and  others,  are  reinforced  and  strengthened 
by  reverberation,  and  thus  acquire  an  increased  intensity.  Other  phy- 
sical influences  are  doubtless  involved,  which  are  not,  as  yet,  satisfacto- 
rily explained.  The  fact  that  frequently,  in  the  affections  to  which 
bronchial  respiration  is  incident,  the  respiratory  movements  are  made 
with  an  abnormal  quickness  and  force,  will  account  for  the  bronchial 
respiration  being  more  intense  than  the  tracheal  with  ordinary  breath- 
ing in  a  healthy  person,  but  not,  of  course,  for  an  intensity  greater 
than  the  tracheal  sounds  of  the  patient  at  the  time  of  the  examination. 
It  has  been  seen  in  connection  with  the  subject  of  auscultation  in 
health,  that  the  intensity  of  the  tracheal  sounds  is  greatly  increased 

13 
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With  what  physical  condition  of  the  lungs  is  the  bronchial  respirt- 
tion  associated  ?  This  question  may  be  explicitly  answered*  It  is  Imn- 
dent  to  abnormal  density  of  the  pulmonary  structure.  Whenever  the 
bronchial  respiration  is  present  it  denotes  increased  density  of  long.* 
The  converse  of  this,  however,  is  not  true,  tie,,  that  wheneTer  the 
density  of  lung  is  increased  it  ^ives  rise  to  bronchial  respiratioTi,  The 
sign  always  denotes  the  morbid  physical  condition  just  stated j  but  at 
will  be  seen  presently,  the  physical  condition  may  exist  without  giving 
rise  to  the  sign.  Increased  density  of  lung  is  incident  to  diseases 
which  induce  condensation  by  pressure.  This  effect  follows  the  acenmiir 
lation  of  liquid  within  the  pleural  sac,  within  the  pericardium,  and 
the  dcTelopment  of  tumors  encroaching  on  the  thoracic  space.  Mndi 
oftener,  however,  it  proceeds  from  a  morbid  deposit  within  the  pul- 
monary structure*  Bronchial  respiration,  therefore^  may  be  a  sign, 
on  the  one  hand,  of  pleurisy,  or  hydrothorax,  or  hydro-pericardium, 
of  aueurismal  and  other  tumors  ;  and,  on  the  other  hand,  of  pnetmio- 
nitisj  tuberculosis,  CEdema,  carcinoma,  and  pulmonary  apoplexy.  Of 
the  several  affections  last-mentioned,  it  is  more  constantly  present  in 
the  two  first  J  viz.,  pneumonitis  and  tuberculosis*  On  this  account,  and 
owing  to  the  frequency  of  these  affections,  the  sign  is  especiaUj 
important  with  reference  to  their  diagnosis.  Before  directing  further 
attention  to  it  in  connection  with  these  affectious  respectively,  we  wiJl 
inquire  how  does  the  increased  density  of  lung  incident  to  differtat 
forms  of  disease  give  rise  to  a  bronchial  respiration  ?  To  this  inquirj 
I  shall  devote  brief  consideration. 

The  explanation  of  bronchial  respiration  offered  by  Laennee,  uid 
up  to  the  present  time  generally  accepted,  is  that  the  sound  is  in  fact 
the  normal  bronchial  respiration,  which,  owing  to  conditions  of  diseise 
is  transmitted  to  the  ear,  disconnected  from  the  vesicular  respiradoiL 
The  bronchial  respiration  appears  in  connection  with  physical  condi- 
tions which  involve  suppression  of  the  vesicular  murmur •  In  hemltlii 
the  latter,  as  it  were,  stifles  any  sounds  emanating  or  propagated 
from  the  bronchial  tubes,  Moreoverj  the  lung,  when  its  density  fl 
increased,  has  been  supposed  to  become  a  much  better  conductor  of 
sound  than  air-vesicles  filled  with  air.  These  two  eirciinistaiioei^ 
viz«,  abolition  of  the  vesicular  murmur,  and  the  transformation  tt 
the  pulmonary  substance  into  a  better  conductor  of  sound,  in  the 
opinion  of  Laennec^  are  sufficient  to  account  for  the  broncMal  respi* 

'  As  an  apparent  exception  vo  this  statement,  dilatation  of  the  bronchiae  tnigli£  ^ 
cited.  Dilauition  is,  however,  as  will  be  seen  bereafler^  always  &saocntted  Willi  ii^ 
C^reased  density  of  lung. 
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ration,  the  source  of  the  Boand,  according  to  him,  being  the  large  and 
small  bronchial  tabes.  The  sufficiency  of  this  explanation  has  been 
called  in  question,  in  consequence  of  the  bronchial  respiration  incident 
to  disease  being  sometimes  more  intense  than  even  the  tracheal  sounds ; 
and,  differing  from  the  tracheal  and  normal  bronchial  respirations,  in 
some  cases,  in  quality  and  pitch.  The  fact  that  solidification  of 
lung,  when  the  bronchial  tubes  are  free  from  obstruction,  is  not 
invariably  associated  with  the  bronchial  respiration,  but  in  some 
instances  gives  rise  to  suppression  of  all  sound,  is  thought  to  militate 
against  the  hypothesis  of  Laennec.  Again,  when  the  lung  is  solidi- 
fied, as  in  cases  of  pneumonitis,  it  is  doubted  by  some  whether,  owing 
to  its  inability  to  collapse  and  expand  with  the  two  respiratory  acts,  a 
current  of  air  circulates  in  the  pulmonary  bronchial  tubes  with  suffi- 
cient force  to  give  rise  to  sound.  Finally,  according  to  Skoda, 
increased  density  of  the  lung  does  not  render  it  a  better  conductor  of 
sound.  The  latter  statement  is  based  on  comparative  experiments, 
made  with  the  pulmonary  organs  removed  from  the  body  in  a  healthy 
condition,  and  when  solidified  by  disease.  Other  observers,  how- 
ever, from  similar  experiments,  do  not  arrive  at  the  same  conclusion. 
Walshe  states,  as  the  results  of  experiments  made  by  himself,  that 
sound  may  be  conducted  with  great  intensity  by  solidified  lung,  but 
not  invariably ;  and  that  as  regards  the  conducting  power,  when  the 
physical  conditions  to  all  appearances  are  the  same,  differences  are 
found  to  exist  which  it  is  not  easy  to  explain.  That  a  current  of 
air  is  not  received  into  the  pulmonary  bronchial  tubes  by  the  act  of 
inspiration,  and  expelled  by  expiration  with  sufficient  force  to  gene- 
rate a  tubular  sound,  is  assumed  rather  than  established.  The  move- 
ments of  the  chest  on  the  affected  side,  in  cases  of  pneumonitis,  with 
solidification  of  one  or  more  lobes,  are  not  much,  if  at  all,  diminished 
either  in  power  or  extent ;  and  it  seems  altogether  probable  that,  not- 
withstanding the  comparative  incompressibility  of  the  lung,  the  bron- 
chial tubes  remaining  unobstructed  undergo  alternate  contraction 
and  dilatation.^  The  opinion  of  Andral,  that  the  obstruction  to  the 
entrance  of  air  into  the  air-cells  by  arresting  suddenly  the  current, 
and  increasmg  the  pressure  of  the  air  upon  the  bronchial  tubes,  tends 
to  develope  an  exaggerated  sound  therein,  although  repudiated  by 

'  That  air  circulatmg  in  the  bronchial  tubes  does  play  a  part  in  the  mechanism,  would 
seem  to  be  a  rational  inference  from  the  fact,  that  the  removal  of  mucus  by  expectora- 
tion is  sometimes  observed  to  be  followed  at  once  by  the  reappearance  of  the  bronchial 
respiration,  which,  immediately  before  had  been  found  to  be  absent 
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high  authority,  is  not  disproved,  and  seems  rational.^  With  regard 
to  the  greater  intensity  of  the  bronchial  than  the  tracheal  respirar 
tion,  in  some  cases,  and  variations  in  pitch,  it  is  certain  that  differences 
as  respects  these  characters,  do  exist  in  a  certain  proportion  of  casea. 
A  morbid  bronchial  respiration  is  sometimes  not  only  more  intense 
than  the  sound  emanating  from  the  trachea  of  the  same  person  and 
at  the  same  time,  but  notably  higher  in  pitch.  It  may  also  present 
a  metallic  quality,  when  the  tracheal  sound  of  the  same  person  at  the 
same  time  is  devoid  of  this  quality.  Xevertheless,  as  respects  the 
distinctive  characters  which  the  tracheal  and  normal  bronchial  respn 
ration  present  in  contrast  with  the  vesicular  murmur,  they  belong 
equally  to  the  bronchial  respiration  incident  to  disease.  The  latter, 
when  strongly  marked,  as,  for  example,  frequently  in  cases  of  pneumo- 
nitis, is  identical  with  the  sounds  heard  over  the  trachea  as  regards  tuba- 
larity,  duration  of  the  inspiratory  and  expiratory  sounds,  the  rhyth- 
mical succession  of  the  latter,  and  their  relative  intensity  and  pitch, 
these  constituting,  as  has  been  seen,  the  traits  by  which  these  soundi 
are  distinguished  from  the  vesicular  murmur.  This  being  the  case,  in 
the  production  of  the  bronchial  respiration  incident  to  disease,  the  tn- 
cheal  and  normal  bronchial  respiration,  it  is  reasonable  to  infer,  nniat 
either  be  reproduced  within  the  bronchial  tubes,  or  conveyed  to  the 
car  by  conduction.  Circumstances  incidental  to  their  manifestation  in 
disease  produce  in  certain  cases  the  variations  in  quality,  pitch,  and 
intensity  to  which  reference  has  been  made.  According  to  Skoda,  tlie 
sounds  may  be  reproduced.  He  attributes  the  origin  of  morbid 
bronchial  respiration  in  certain  cases,  to  the  principle  of  consonance. 
The  air  contained  in  the  pulmonary  bronchial  tubes,  according  to  thii 
view,  undergoes  vibration  consonating  with  those  caused  by  respira- 
tion within  the  trachea  and  large  bronchi,  in  the  same  way  that 
musical  notes  are  repeated  upon  the  strings  of  a  violin  or  piano-forte 
when  the  corresponding  strings  of  another  instrument  in  its  vicinity 
arc  struck.  This  fanciful  hypothesis,  which  appears  to  be  readily  re- 
ceived by  many,  I  shall  notice  somewhat  more  fully  in  connection 
with  the  explanation  of  vocal  signs.  The  simple  fact  that  the  loud- 
ness of  the  bronchial  respiration  of  disease  is  often  equal  to  and 
sometimes  exceeds  the  intensity  of  the  tracheal  sounds,  suffices  to 
disprove  it,  for  a  sound  reproduced  by  consonance  is  always  modi 
less  intense  than  that  which  originates  it.  The  variation  in  pitch 
which  is  sometimes  observed  is  also  fatal  to  the  hypothesis,  for  a 

>  Tiiis  view  is  advocated  by  Dr.  Gerhard.     Diseases  of  the  Chest,  1846. 
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consonating  sound  is  always  in  unison  with  the  primitive  sound. 
Without  denying  that  sonorous  vibrations  within  the  puhnonary 
bronchial  tubes  may  consonate  with  those  which  take  place  in  the 
trachea  and  larger  bronchial  tubes  the  disparity  in  pitch  and  intensity 
disproves  the  validity  of  the  explanation  under  circumstances  in 
which,  according  to  Skoda,  the  principle  of  consonance  is  particu- 
larly applicable,  viz.,  when  the  bronchial  respiration  incidental  to 
disease  is  intensely  developed. 

Regarding,  then,  the  bronchial  respiration  as  consisting  of  trans- 
mitted sounds,  they  are  produced  within  the  trachea,  the  bronchi,  and 
probably  also  within  the  subdivisions  of  the  latter,  and  are  conducted 
by  solidified  lung  to  the  ear  of  the  auscultator.  In  what  proportion 
they  are  due,  respectively,  to  the  trachea,  and  the  large  bronchi 
exterior  to  the  lungs,  and  to  what  extent  sounds  generated  within 
the  pulmonary  bronchial  subdivisions  may  be  combined,  are  points 
not  easily  determined.  It  is  no|i  difficult  to  conceive  that  the  sounds 
emanating  from  the  trachea  may  be  conveyed  with  considerable 
intensity  to  different  parts  of  the  chest,  after  applying  the  stetho- 
scope on  the  back  of  the  neck,  and  listening  to  these  sounds  in  that 
situation  transmitted  through  the  vertebrae  and  mass  of  muscle  which 
intervene  between  the  ear  and  the  trachea.  The  conduction,  how- 
ever, of  the  sounds  generated  within  the  trachea,  and  the  bronchi,  as 
in  the  conditions  of  health,  will  not  suffice  to  explain  the  intensifi- 
cation of  sound  which  sometimes  characterizes  the  bronchial  respira- 
tion in  disease,  nor  the  disparity  in  pitch  which  is  observed.  These 
differences  must  be  owing  to  some  agencies  pertaining  to  the  bronchial 
tubes  within  the  lungs,  or  to  the  pulmonary  structure.  Sonorous 
vibrations  propagated  to  the  pulmonary  bronchial  tubes  rendered 
firm  and  unyieldiog  by  surrounding  solidification,  according  to  Four- 
net,  Barth  and  Roger,  and  others,  are  reinforced  and  strengthened 
by  reverberation,  and  thus  acquire  an  increased  intensity.  Other  phy- 
sical influences  are  doubtless  involved,  which  are  not,  as  yet,  satisfacto- 
rily explained.  The  fact  that  frequently,  in  the  affections  to  which 
bronchial  respiration  is  incident,  the  respiratory  movements  are  made 
with  an  abnormal  quickness  and  force,  will  account  for  the  bronchial 
respiration  being  more  intense  than  the  tracheal  with  ordinary  breath- 
ing in  a  healthy  person,  but  not,  of  course,  for  an  intensity  greater 
than  the  tracheal  sounds  of  the  patient  at  the  time  of  the  examination. 
It  has  been  seen  in  connection  with  the  subject  of  auscultation  in 
health,  that  the  intensity  of  the  tracheal  sounds  is  greatly  increased 

13 
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when  the  reBpiration  is  voluntarily  forced*  It  is  therefore  to  be  borne 
in  tDiud,  that  the  intensity  of  the  tracheal  respiration  with  ordinary 
breathing  in  health  la  not  a  criterion  hy  which  to  judge  whether  the 
bronchial  respiration  incident  to  disease  is  intensified  by  some  cause 
or  causes  within  the  pulmonary  organs^  hut  the  proper  standards  of 
comparison  are  the  tracheal  sounds  of  the  patient  which  are  Incident 
to  the  same  circumstances  under  which  the  morbid  bronchial  respi- 
ration is  observed- 
Some  of  the  circumstances  accounting  for  differences  in  different 
cases,  as  regards  the  intensity  of  the  bronchial  respiration  are  obvious. 
Other  things  being  equals  the  greater  the  degree  of  denaity,  the  more 
complete  is  the  conduction  of  sound*  If  the  Bolidification  be  continuom 
from  the  larger  bronchial  tubes  to  the  exterior  of  the  lung,  the  inten- 
sity will  be  p;reater  than  if  the  continuity  be  interrupted  by  healthj 
atructnre^  not  only  hecatise  air- vesicles  containing  air  conduct  soand 
more  imperfectly,  but  also  from  the  fact  that  the  strength  of  Bonorous 
vibrations  is  impaired  by  passing  from  one  medium  to  another.  With 
the  same  amount  of  solidification,  the  greater  the  proximity  to  tlic 
larger  tubes,  the  louder  will  be  the  sound ;  hence,  the  bronchial  rtspf* 
ration  is  more  strongly  marked  when  the  physical  coniUtions  favorable 
to  its  production  are  situated  near  the  roots  of  the  lungs,  in  proxiiiutf 
to  the  trachea  and  large  bronchi,  and  surrounding  the  immediati 
subdivisions  of  the  latter.  In  so  far  as  the  sign  may  be  dependent  oit 
the  passage  to  and  fro  of  air  within  the  bronchial  tubes  distribulcJ 
through  the  lung,  it  will  of  course  be  affected  by  obstruction  of  ihm 
tubes  from  the  accumulation  of  mucus  or  other  morbid  products,  hi 
addition  to  these  circumstances,  there  are  others  which  are  not  fdh 
understood,  and  which,  in  some  instances,  occasion  suppreasion  of  ill 
respiratory  sound  when  the  conditions  favorable  for  the  broncBiJ 
respiration  appear  to  be  present.  The  completeness  and  intensinr^ 
on  the  other  hand,  with  which  this  sign  will  be  presented,  will  depeod 
on  the  concurrence  of  all  the  circumstances  involved  in  its  developmait 
and  transmission* 

The  affection  in  which  the  bronchial  respiration  is  most  constanth 
present,  as  well  as  oftenest  intense,  and  in  the  union  of  its  genent 
distinctive  characters  most  complete,  is  pneumonitis.  As  this  airectio& 
in  the  adult  generally  is  seated  in  the  inferior  lobe,  and  extendi  orff 
the  entire  lobe,  a  well-marked  bronchial  respiration  conjoined  t^ 
duJness  on  percussion  over  the  lower  scapular  and  infra-ecapakf 
regionSp  in  conjunction  with  the  symptoms  of  intra-thoracic  inflammir 
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tion,  is  conclusiye  evidence  of  the  presence  of  that  disease,  advanced 
to  the  second  stage,  or  the  stage  of  solidification.     The  transition,  on 
the  surface  of  the  chest,  from  the  vesicolar  respiration  to  the  bronchial 
is  abrupt,  and  it  is  generally  easy  to  determine,  with  the  stethoscope, 
the  line  of  demarcation  between  the  two.     This  line,  marked  on  the 
chest,  will  be  found  to  pursue  the  direction  of  the  interlobar  fissure. 
If  this  line  has  been  previously  determined  by  percussion,  auscultation, 
in  the  way  just  mentioned,  will  afibrd  confirmation  of  its  correctness. 
A  sufficiently  large  collection  of  cases  of  pneumonitis  will  present 
every  shade  of  intensity  of  the  bronchial  respiration,  and  the  Afferent 
variations  in  other  characters.     In  some  cases  an  inspiratory  sound 
will  alone  be  heard,  and  in  others  the  expiratory ;  in  pitch  the  sound 
may  be  more  or  less  acute,  and  it  may  or  may  not  possess  a  metallic 
intonation.     In  a  small  proportion  of  cases  it  is  absent,  and  there  is 
suppressed  respiration :  while,  therefore,  the  bronchial  respiration,  in 
connection  with  the  circumstances  above  mentioned,  is  positive  proof 
of  the  existence  of  the  second  stage  of  pneumonitis,  the  abolition 
of  all  respiratoiy  sound,  in  connection  with  the  same  circumstances, 
is  not  proof  that  pneumonitis  does  not  exist.     In  the  form  of  pneumo- 
nitis peculiar  to  children,  lobular  pneumonitis,  in  which  the  inflamma- 
tion invades  irregularly  distributed  and  isolated  lobules  of  both  lungs, 
the  bronchial  respiration  is  less  marked,  and  for  other  reasons,  more 
appropriately  considered  hereafter,  this  sign  is  much  less  available 
in  diagnosis. 

Next  to  pneumonitis  in  the  frequency  with  which  the  bronchial 
respiration  is  associated,  is  tuberculosis.  A  mass  of  tubercle,  situated 
at  the  summit  of  the  chest,  in  proximity  to  some  of  the  large  subdi- 
visions of  the  bronchi,  may  give  rise  to  a  well-marked,  and  sometimes 
an  intense  bronchial  respiration,  rarely,  however,  so  intense  as  may 
attend  the  consolidation  from  pneumonitis.  Existing  at  the  summit 
of  the  chest  on  one  side,  over  a  space  not  extensive,  conjoined  with 
dulness  on  percussion,  and  certain  symptoms,  such  as  loss  of  weight, 
pallor,  accelerated  pulse,  and  especially  haemoptysis,  the  diagnosis 
hardly  admits  of  doubt.  Often,  however,  in  connection  with  a  tuber- 
culous deposit,  the  respiratory  sound,  although  distinctly  modified,  is 
not  sufficiently  so  to  constitute  a  well-marked  bronchial  respiration, 
and  the  modification  will  fall  under  the  head  to  be  next  considered. 

In  oedema  of  the  lungs  the  bronchial  respiration  is  occasionally 
present,  but  not  often  strongly  marked,  never  presenting  the  intensity 
and  metallic  quality  observed  in  some  cases  of  pneumonitis.     The 
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when  the  respiration  is  voluntarily  forced.  It  is  therefore  to  be  bom© 
in  mind,  that  the  intensity  of  the  tracheal  respiration  with  ordintry 
breathing  in  health  is  not  a  criterion  hy  which  to  judge  whether  tb^ 
bronchial  respiration  incident  to  disease  ia  intensified  bj  some  catue 
or  causes  within  the  pulmonary  organs,  hut  the  proper  standardg  of 
comparison  are  the  tracheal  sounds  of  the  patient  which  are  incident 
to  the  same  circnmstances  under  which  the  morbid  hronchial  respi^ 
ration  is  observed. 

Some  of  the  circumstances  accounting  for  differences  in  dlffereot 
cases,  as  regards  the  intensity  of  the  bronchial  respiration  are  obrioiia 
Other  things  being  equal,  the  greater  the  degree  of  density,  the  njore 
complete  is  the  conduction  of  sound*    If  the  solidification  be  continnong 
from  the  larger  bronchial  tubes  to  the  exterior  of  the  lung,  the  intent 
sity  will  be  greater  than  if  the  continuity  he  interrupted  by  bealtlij 
structure,  not  only  because  air-vesiclea  containing  air  conduct  sound 
more  imperfectly,  but  also  from  the  fact  that  the  strength  of  sonordos 
vibrations  is  impaired  by  passing  from  one  medium  to  another.      With 
the  same  amount  of  solidification,  the  greater  the  proximity  to  tin 
larger  tubes,  the  louder  will  be  the  sound ;  hence,  the  bronchial  respi- 
ration is  more  strongly  marked  when  the  physical  conditions  favorable 
to  its  production  are  situated  near  the  roots  of  the  lungs,  in  proximity 
to  the  trachea  and  large  bronchi,  and  surrounding   the    im mediate 
subdivisions  of  the  latter.    In  so  far  as  the  sign  may  be  dependent  on 
the  passage  to  and  fro  of  air  within  the  hronchial  tubes  distribute 
through  the  lung,  it  will  of  course  be  affected  by  obstrnction  of  thes* 
tubes  from  the  accumulation  of  mucus  or  other  morbid  prodocts.    h 
addition  to  these  circumstances,  there  are  others  which  are  not  fdlj 
understood,  and  which,  in  some  instances,  occasion  suppression  of  al 
respiratory  sound  w*hen  the  conditions  favorable  for  the   broncMil 
respiration  appear  to  he  present.     The  completeness  and  intensity, 
on  the  other  hand,  with  which  this  sign  will  be  presented,  will  depend 
on  the  concurrence  of  all  the  circumstances  involved  in  its  developmefll 
and  transmission. 

The  affection  in  which  the  bronchial  respiration  is  most  constanllj 
present,  as  well  as  oftenest  intense,  and  in  the  union  of  its  genen! 
distinctive  characters  most  completOj  is  pneumonitis.  As  this  aSeetios 
in  the  adult  generally  is  seated  in  the  inferior  lobe,  and  extends  offt 
the  entire  lobe,  a  w el b marked  bronchial  respiration  conjoined  w 
dulness  on  percussion  over  the  lower  scapular  and  in&a-scapdv 
regions,  in  conjunction  with  the  symptoma  of  intra-thoracic  inflamiBi* 
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tion,  is  concloBiye  evidence  of  the  presence  of  that  disease,  advanced 
to  the  second  stage,  or  the  stage  of  solidification.     The  transition,  on 
the  surface  of  the  chest,  from  the  vesicular  respiration  to  the  bronchial 
is  abrupt,  and  it  is  generally  easy  to  determine,  with  the  stethoscope, 
the  line  of  demarcation  between  the  two.     This  line,  marked  on  the 
chest,  will  be  found  to  pursue  the  direction  of  the  interlobar  fissure. 
If  this  line  has  been  previously  determined  by  percussion,  auscultation, 
in  the  way  just  mentioned,  will  afibrd  confirmation  of  its  correctness. 
A  sufficiently  large  collection  of  cases  of  pneumonitis  will  present 
every  shade  of  intensity  of  the  bronchial  respiration,  and  the  different 
variations  in  other  characters.     In  some  cases  an  inspiratory  sound 
will  alone  be  heard,  and  in  others  the  expiratory ;  in  pitch  the  sound 
may  be  more  or  less  acute,  and  it  may  or  may  not  possess  a  metallic 
intonation.     In  a  small  proportion  of  cases  it  is  absent,  and  there  is 
suppressed  respiration :  while,  therefore,  the  bronchial  respiration,  in 
connection  with  the  circumstances  above  mentioned,  is  positive  proof 
of  the  existence  of  the  second  stage  of  pneumonitis,  the  abolition 
of  all  respiratoiy  sound,  in  connection  with  the  same  circumstances, 
is  not  proof  that  pneumonitis  does  not  exist.     In  the  form  of  pneumo- 
nitis peculiar  to  children,  lobular  pneumonitis,  in  which  the  inflamma- 
tion invades  irregularly  distributed  and  isolated  lobules  of  both  lungs, 
the  bronchial  respiration  is  less  marked,  and  for  other  reasons,  more 
appropriately  considered  hereafter,  this  sign  is  much  less  available 
in  diagnosis. 

Next  to  pneumonitis  in  the  frequency  with  which  the  bronchial 
respiration  is  associated,  is  tuberculosis.  A  mass  of  tubercle,  situated 
at  the  summit  of  the  chest,  in  proximity  to  some  of  the  large  subdi- 
visions of  the  bronchi,  may  give  rise  to  a  well-marked,  and  sometimes 
an  intense  bronchial  respiration,  rarely,  however,  so  intense  as  may 
attend  the  consolidation  from  pneumonitis.  Existing  at  the  summit 
of  the  chest  on  one  side,  over  a  space  not  extensive,  conjoined  with 
dulness  on  percussion,  and  certain  symptoms,  such  as  loss  of  weight, 
pallor,  accelerated  pulse,  and  especially  haemoptysis,  the  diagnosis 
hardly  admits  of  doubt.  Often,  however,  in  connection  with  a  tuber- 
culous deposit,  the  respiratory  sound,  although  distinctly  modified,  is 
not  sufficiently  so  to  constitute  a  well-marked  bronchial  respiration, 
and  the  modification  will  fall  under  the  head  to  be  next  considered. 

In  oedema  of  the  lungs  the  bronchial  respiration  is  occasionally 
present,  but  not  often  strongly  marked,  never  presenting  the  intensity 
and  metallic  quality  observed  in  some  cases  of  pneumonitis.     The 
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game  is  tme  of  pulmonary  apoplexy  and  carcmoma  of  the  luogs. 
These  forms  of  disease,  more  especially  the  two  last,  are  extreiuely 
rare,  and  their  diagnosis  iovolveSj  on  the  one  hand,  the  presence, 
andj  on  tbe  other  hand,  the  absence  of  signs  and  symptoms,  to  which 
reference  will  be  made  hereafter. 

In  pleurisy  affecting  the  adult,  a  well-marked  bronchial  respiration 
is  observed  in  a  certain  proportion  of  cases*  Of  twenty-six  caaee^ 
selected  indiscriminately,  in  the  wards  of  the  hospitals  MStel  I>im 
and  La  Cltarit^,  at  Paris,  Earth  and  Roger  state  that  it  existed  in 
nincj  and  was  absent  in  seventeen.  It  is  incident  to  this  affection 
much  more  frequently  in  children,  its  co-existence  in  them  being 
rule  according  to  Dr,  Swett.'  Occurring  in  pleurisy,  it  is  dus 
condensation  of  the  lung  from  compression  by  the  liquid  effttm^ 
within  the  pleural  sac,  ajad  is  usually  limited  to  the  Bummit  of  the 
chest,  the  pressure  of  the  fluid  pushing  the  lung  upward,  except  in 
some  instances  in  which  it  is  prevented  from  yielding  to  the  force  of 
the  pressure,  in  tbia  direction,  by  morbid  attachment  of  the  plennl 
gm^faces.  In  some  ca^e,  however,  it  is  more  or  less  diffused  over  tk 
chest.  Such  cases  are  met  with  much  often er  among  children  thai 
adults.  When  heard  below  the  level  of  the  fluid  it  is  rarely  intt'nie^ 
and  the  sound  seems  to  come  from  a  distance.  In  the  great  majorilj 
of  cases,  certainly  among  adults,  suppression  of  respiration  over  tk« 
chest,  below  the  level  of  the  liquid  effusion,  characterizes  cases  of 
pleurisy.  This,  in  fact,  is  the  rule,  the  instances  in  which  a  diffused 
distant  bronchial  respiration  is  appreciablei  being  exceptions. 

The  physical  conditions  in  hydrothorax  are  the  same  as  in  pleo- 
risy,  so  far  as  concerns  their  effect  on  respiratory  sounds ;  but  inii- 
much  as,  in  this  affection,  liquid  effusion  takes  place  in  both  mAm  d 
the  chest,  the  quantity  necessary  to  produce  a  degree  of  compresaim 
sufficient  for  the  development  of  a  well-marked  bronchial  reapiimtioD, 
is  hardly  compatible  with  life. 

As  already  stated,  compression  of  the  pulmonary  parenchyma  Ij 
other  causes  than  pleuritic  efi*usion  may  give  rise  to  the  broncluAl 
respiration.  Barth  and  Roger  state  that  in  two  instances  it  wis 
observed  by  them  in  connection  with  an  accumulation  of  fluid  witik 
the  pericardial  sac,  the  non-existence  of  liquid  in  the  plenral  cavUy* 
and  of  pneumonitis,  or  solidification  from  other  disease,  being  dete^ 
mined  by  autopsical  examinationa.  It  is  evident  that  a  tumor  de«- 
loped  within  or  extending  into  the  chest  may  produce  the  same  effect 

'  BbeaAes  of  th^  Chest,  etc. 
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Abnormal  dilatation  of  the  bronchial  tubes  is  to  be  added  to  the 
foregoing  list  of  affections  giving  rise  to  the  bronchial  respiration.  It 
is  difficult  to  determine  how  much  influence  is  to  be  attributed  to  the 
dilatation,  since  it  is  generally  associated  with  more  or  less  induration 
of  the  pulmonary  tissue  surrounding  the  dilated  tubes. 

From  the  relations  which  have  thus  been  seen  to  subsist  between 
bronchial  respiration  and  different  pulmonary  affections,  pneumonitis 
and  tubercle  more  especially,  it  is  sufficiently  apparent  that  it  is  a 
highly  important  physical  sign,  holding  very  frequently  a  prominent 
place  among  the  phenomena  involved  in  diagnosis.  Practical  ac- 
quaintance with  its  distinctive  characters  is  therefore  indispensable  to 
the  skilful  exercise  of  the  art  of  physical  exploration ;  and  this  may 
be  readily  acquired,  since,  as  has  been  already  stated  more  than  once, 
these  characters  may  be  studied  as  well  by  means  of  auscultation  in 
health,  as  in  disease. 

5.  BronchiMjeswular,  or  rude  respiration, — The  abnormal  modifica- 
tion commonly  called  rude  respiration,  I  have  ventured  to  designate 
by  a  new  title,  viz.,  broncho-vesicular j  an  appellation  expressing  both 
the  character  and  source  of  the  sounds,  while  the  term  rude^  in  this  ap- 
plication, is  not  only  indefinite,  but  even  its  correctness  admits  of  ques- 
tion. A  bronchial  respiration  we  have  seen  to  be  characterized,  first 
and  specially,  by  the  absence  of  the  vesicular  quality,  which  is  re- 
placed by  a  tubular  or  blowing  sound ;  now,  in  certain  forms  of  disease, 
the  respiratory  sound  presents  the  tubular  or  blowing  and  the  vesi- 
cular qualities,  combined  in  varied  proportions ;  and,  at  the  same 
time,  other  of  the  characters  of  the  bronchial  respiration  maybe  more 
or  less  associated.  This  modification  I  propose  to  distinguish  as  the 
broncho-vesicular  respiration. 

If  the  reader  will  take  the  trouble  to  consult  different  works  on 
the  subject  of  physical  exploration,  he  will  find  a  singular  want  of 
clearness  in  the  manner  in  which  this  sign  is  usually  defined ;  and  it 
is  exceedingly  difficult  for  the  student  to  form  a  correct  idea  of  what 
is  intended  to  be  indicated  by  the  term  rude  respiration.  All  concur 
in  saying  that  the  rude  respiration  merges  insensibly  into  the  bron- 
chial respiration.  It  is,  in  fact,  neither  more  or  less  than  an  imper- 
fectly developed  bronchial  respiration,  which  in  the  process  of  certain 
diseases,  as  will  be  seen  presently,  it  may  both  precede  and  follow. 
Decomposed  by  analysis  it  consists  of  the  same  elementary  charac- 
ters as  the  bronchial  respiration,  the  chief  points  of  difference  being 
that  the  vesicular  quality,  although  impaired,  is  not  lost. 
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In  describing  tbe  distinctive  characters  of  the  broEcho-Tesiciilar 
respiration,  as  contrasted  witb  a  healthy  vesicular  murmmr,  the  in- 
Bpiratory  and  expiratory  sounils  are  to  be  considered  separately.  Id 
detennining  these  characters  clinicallvj  in  cases  of  disease,  of  course 
comparison  is  made  of  corresponding  regions  on  the  two  sides  of  the 
chest;  a  healthy  vesicular  murmur,  or  an  approximation  ttiereto, 
being  presumed  to  exist  on  one  side.  This  comparison  is  necessarj 
in  judging  of  this  modificatioti  more  than  in  determining  the  presence 
of  a  bronchial  respiration,  for  the  characters  In  the  latter  are  more 
distinct.  As  remarked  under  the  head  of  Auscultatloii  in  HealtliT 
in  quality,  as  well  as  in  intensity  of  the  normal  respiratory  sounds, 
marked  differences  exist  in  different  individuals.  The  natural  respin- 
tion  in  some  persons,  compared  with  that  in  others,  might  be  called 
in  some  particulars  broncho- vesicular. 

The  intensity  of  the  inspiratory  sound  in  the  broticho-vesicnlar 
respiration  may  be  greater  or  less  than  in  the  vesicular.  The  inten- 
sity does  not  furnish  a  distinctive  feature.  It  is  frequently  shortff 
in  duration  than  the  vesicular,  the  sound  ending  before  the  close  cif 
the  inspiratory  act ;  in  other  words  being  unBnished,  It  baa  Ima  of 
the  vesicular  quality,  and  more  of  the  bronchial  or  tubular,  aa  tin 
title  imports.  It  is  higher  in  pitch.  The  latter  is  a  feature  higUj 
distinctive,  easily  appreciated,  and  which  is  therefore  of  considerable 
importance.  It  is  a  feature  to  which  attention  bad  not  been  called, 
prior  to  the  publication  by  the  author  to  which  reference  has  alreadj 
been  made.'  I  am  persuaded,  however,  that  practical  auaeulcatafi 
have  been  accustomed  to  recognize^  uGConsciously>  what  they  bait 
called  a  rude  respiration,  in  a  great  measure  by  its  difference  in  pit^ 
I  say  unconsciously,  for  it  is  evident  that  sounds  maybe  discrimhialij 
practically,  without  a  full  knowledge  of  the  special  characters  hj 
which  they  are  distinguished,  this  being  obtained  by  careful  ail 
accurate  analysis.  In  comparing  sounds  on  the  two  sides  of  the  ehest 
which  differ  but  slightly,  it  is  easier  to  appreciate  a  variation  in  pitd 
than  a  difference  in  the  amount  of  vesicular  quality,  although,  pi^ 
bahly,  each  involves  the  existence  of  the  other* 

The  expiratory  sound  may  be  present  or  absent*  It  is  miet 
oftener  present  than  in  healthy  vesicular  murmur.  It  maj  he  pw^ 
sent  without  any  sound  of  inspiration.  It  is  oftener  prolonged,  bdtt 
nearly  or  quite  as  long  as  the  sound  of  inspirattoUi  when  both  aiv 

'  On  Variniionfl  of  Piicb,  eic^  Prbe  Essay.    Transactions  of  Am,  Medical 
IS52, 
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present,  and  sometimes  longer.  From  the  fact  that  the  inspiratory 
sound  is  unfinished,  an  interval  separates  the  two  sounds,  as  in  the 
bronchial  respiration.  In  these  several  points  the  reader  will  not 
fail  to  notice  the  identity  with  the  bronchial  respiration.  This  holds 
good  still  farther.  The  expiratory  sound  is  higher  in  pitch,  and  fre- 
quently more  intense  than  the  inspiratory.  It  was  observed  by 
Jackson  (who  first  called  attention  to  the  importance  of  the  expira- 
tory sound  in  physical  diagnosis),  and  the  fact  has  been  confirmed  by 
Foumet  and  others,  that  in  the  development  of  the  rude  respiration 
the  morbid  alteration  generally  first  appears  in  the  expiration.  It 
becomes  more  intense  and  prolonged.  The  change  in  pitch,  becom- 
ing higher  than  that  of  the  inspiratory  sound,  reversing  in  this  respect 
the  condition  of  health,  appears  to  have  escaped  observation.  This 
change  is  of  considerable  importance  to  be  borne  in  mind  ;  for,  under 
other  circumstances,  when  the  expiration  is  prolonged,  indicating 
physical  conditions  differing  from  those  which  give  rise  to  the  bron- 
cho-vesicular respiration,  the  pitch  of  the  expiratory  sound  does  not 
become  higher  than  that  of  the  inspiratory. 

To  recapitulate  the  characters  of  the  broncho-vesicular  respiration : 
Inspiration  presenting  vesicular  and  tubular  qualities  mixed;  short- 
ened in  duration ;  pitch  raised ;  intensity  variable ;  sometimes  alone 
present.  Expirationy  oftener  present;  frequently  existing  alone; 
prolonged ;  occurring  after  an  interval ;  pitch  higher  than  that  of 
inspiration  and  oftener  more  intense. 

Keeping  in  view  these  distinctive  characters,  it  is  not  difficult  to 
determine  clinically  the  existence  or  non-existence  of  the  modifica- 
tion under  consideration.  It  should  be  discriminated  readily  from 
exaggerated  or  puerile  respiration,  after  a  little  experience  in  physi- 
cal exploration  ;^  for,  in  the  latter  modification,  there  is  no  change  in 
quality  or  pitch  of  the  inspiration,  but  simply  increased  intensity ; 
the  expiratory  is  continuous  with  the  inspiratory  sound,  is  less  intense, 
and  lower  in  pitch.  But  if  an  inspiratory  sound  be  alone  present, 
the  mixed  quality  and  the  elevation  of  pitch  pertaining  to  the  bron- 
cho-vesicular respiration  suffice  to  mark  the  distinction.  It  may  be 
in  some  instances  a  matter  of  question  whether  the  respiration  be 
broncho-vesicular  or  bronchial;  but  this  is  a  point  practically  of 
little  or  no  consequence,  since  the  one  merges  insensibly  into  the  other, 

■  "■  La  distinction  n^est  pas  tonjoars  ^vidente  entre  la  respiration  rudt  et  les  formes  de 
,  la  respiration  dite  jminle,  etc"    Berth  and  Ro^er.  Op.  cit    Other  writers  make  a  simi- 
Uur  statement. 
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and  when  there  Is  room  for  doubt  the  bearing  on  diagnoBis  in  eitber 

case  ia  the  same.  The  chief  liability  to  error  is  connected  ^ith  ti 
question  whether  a  broncho-vesicular  respiration  exists  naturallj, 
is  due  to  a  morbid  condition.  To  this  point  I  shall  presently  adver 
As  regards  the  morbid  conditions  to  which  broncho-vesicular  resp 
ration  is  incident,  the  respiratory  sounds  aesume  more  or  leas  of  it 
character  in  some  eases  of  emphysema*  But  in  the  great  majorit 
of  instances  it  is  connected  with  increased  density  of  the  lung,  eithfl 
from  compression  or  morbid  deposits.  The  conditions,  in  othfl 
wordsj  are  identical  with  those  which  give  rise  to  the  bronchial  resp 
ration  j  and  the  physical  principles  involved  in  its  mechanism  are  1 
same,  the  ouly  difference  being  that  the  vesicular  murmur  is  pa 
tially,  not  completely  suppressed.  It  is  therefore  met  with  in  th 
same  diaea^es  which  give  rise  to  the  bronchial  respiration,  vii 
pleurisy  and  hydfofehorax ;  compression  of  the  lung  by  distension  of  ih 
pericardial  sac,  and  tumors ;  pneumonitis,  tuherculosisj  pulmoua 

.  apoplexy,  cedema,  and  carcinoma.     In  pleural  effusions  (pleurisy  m 
hydro  thorax)  it  occurs  early,  when  the  quantity  of  liquid  is  sma 
the  lung  being  subjected  to  moderate  pressure,  and  again  late  in  tl3 
process  of  these  affections,  when  the  liquid  has  been  considerabl; 

I  reduced  in  quantity  by  absorption.  In  pneumonitis  it  may  also  be 
present  at  different  epochs,  first  indicating  a  small  amount  of  lyo 
phatlc  exudation,  and,  aftcrwardi  its  removal  in  a  great  measure ; 
the  former  instance  giving  place  to,  and  in  the  latter  succeeding 
the  bronchial  respiration.  In  general  terms,  it  may  be  a  sign 
any  of  the  several  affections  named,  pronded  the  condensation 
solidification  of  lung  be  not  sufficient  to  extinguish  the  Tesiculq 

,  murmur,  in  which  case  either  the  bronchial  respiration  appears, 
all  respiratory  sound  is  suppressed. 

The  broncho-vesicular  respiration  is  important,  as  a  physical  sign, 
chiefly  in  the  iliagnosis  of  pulmonary  tuberculosis  in  its  early  stage. 
In  this  relation  it  is  frequently  a  sign  of  great  value.  When  the  amount 
of  tuberculous  deposit  is  small,  so  far  as  the  phenomena  determina- 
ble by  auscultation  are  concernedj  this  is  the  modification  most  likely 
to  be  produced  i  hence,  in  conjunction  with  other  signs  and  symptoms, 
it  is  often  very  significant.  In  fact,  the  diagnosis  may  hinge  upon 
the  question  whether  a  well-marked  broncho- vesicular  respiration  be 
present  or  not«  In  this  connection  it  is  to  be  borne  in  mind  (as 
has  been  stated  already),  that  the  several  characters  which  distinguish 
this  sign  from  the  healthy  vesicular  murmur  are  by  no  means  b 


lirSCULTATION    IN    DISBASE.  201 

ably  present.  More  or  less  of  these  characters  may  be  absent,  as  is 
the  case  with  the  bronchial  respiration.  The  distinctiye  traits  are 
nevertheless  sufficient  for  its  recognition.  For  example,  an  inspira- 
tory sound  only  may  be  appreciable.  If  it  be  less  vesicular,  higher 
in  pitch,  and  shorter  in  duration,  together  with  a  greater  or  less  de- 
gree of  intensity  than  the  inspiratory  sound  at  the  summit  of  the  chest, 
(where  the  tuberculous  deposit  first  takes  place,)  at  a  corresponding 
point  on  the  opposite  side,  the  respiration  is  broncho-vesicular,  as 
dearly  almost  as  if  there  were  added  the  characters  pertaining  to  the 
expiratory  sound.  On  the  other  hand,  it  is  perhaps  oftener  the  case 
that  the  sound  of  expiration  exists  alone,  or  at  all  events  the  distinc- 
tive characters  may  be  more  strongly  marked  by  the  presence  of  an 
expiratory  sound  on  one  side  and  not  on  the  other,  or  a  prolonged 
expiration  on  one  side,  in  either  case  more  intense  than  the  sound 
of  inspiration  and  higher  in  pitch,  the  reverse  being  the  case  on  the 
opposite  side,  if  an  expiratory  sound  be  appreciable  on  that  side. 
These  characters,  irrespective  of  the  inspiratory  sound,  denote  a 
Ixroncho-vesicular  respiration. 

In  the  diagnosis  of  tuberculous  disease,  before  attributing  to  a 
morbid  source  the  sign  under  consideration,  we  are  always  to  inquire 
whether  the  phenomena  may  not  be  incident  to  a  healthy  condition ; 
in  other  words,  whether  the  points  of  disparity,  which  may  be  ob- 
served, do  not  rank  among  the  variations  which  are  frequently 
found  in  persons  free  from  all  pulmonary  disease.  This  question,  in 
some  instances,  gives  rise  to  more  room  for  difficulty  and  doubt,  than 
a  decision  as  regards  the  reality  of  the  characters  which  distinguish 
Uie  broncho-vesicular  respiration.  It  has  been  seen  under  the  head 
of  Auscultation  in  Health,  that  the  several  elements  into  which  the 
bronchial  and  the  broncho-vesicular  respiration  are  resolvable,  are  to 
be  found  in  a  certain  proportion  of  healthy  persons  at  the  summit  of 
ihe  chest.  This  fact  cannot  be  lost  sight  of  without  the  risk  of  grave 
errors  in  diagnosis.  Errors  probably  often  occur  from  the  want  of  a 
proper  appreciation  of  this  fact.  The  results  of  examinations  of  the 
chest  in  a  series  of  healthy  persons  lead  to  a  rule  which  afibrds  great 
asaistance  in  settling  the  question  just  mentioned.  If  the  reader 
win  refer  to  the  comparisons  of  the  regions  at  the  summit  of  the  chest 
Jn  health,  as  respects  the  phenomena  incident  to  respiration,  he  will 
see  that  comparative  diminution  of  vesicular  quality  and  elevation  of 
pitch  of  the  inspiratory  sound,  a  more  frequent  presence  of  the 
iMrand  of  expiration  with  or  without  the  inspiratory  sound,  prolonga- 
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tion  of  the  latter  with  greater  mtensitT  and  eleration  of  pitch,  are 

points  of  dLsparitT  pecaliar  to  the  right  side.  In  other  words,  a 
broncbo-Te?*icnIar  respiration  is  natural  to  the  summit  of  the  chest, 
in  front  and  behind,  in  a  certain  proportion  of  individuals.  This 
being  the  cane,  it  follows  that  the  question  as  to  this  modification  of 
the  respiratorr  sound  being  dae  to  disease,  pertains  to  its  presence 
on  the  right  side  of  the  chest.  A  well-marked  broncho-vesicolar 
respiration  on  the  right  side  may  not  indicate  more  than  a  natand 
disparity.  To  be  considered  a  morbid  sign,  it  mnst  be  associated 
with  other  signs,  and  with  symptoms  pointing  emphatically  to  the 
esdstence  of  taberculons  disease.  As  an  isolated  sign,  reliance  mnst 
not  be  placed  npon  it  in  that  situation.  Non-observance  of  this 
rule  exposes  the  practitioner  to  a  false  diagnosis.  On  the  left  aide, 
however,  the  probabilities  of  the  sign  being  due  to  a  normal  disparity 
are  very  few.  In  this  situation,  it  is  almost  of  itself  positive  eri- 
dence  of  a  tuberculous  deposit,  when  other  circumstances  create  a 
suspicion  of  the  existence  of  phthisis  and  it  is  of  vastly  less  importance, 
with  reference  to  the  diagnosis,  that  it  be  associated  with  other  signs, 
and  with  symptoms  denoting  the  existence  of  tuberculous  disease. 

6.  Cavernous  respiration. — The  term  cavernous  imports  modifies* 
tions  of  the  respiratory  sounds  due  to  the  presence  of  caverns  or  exca- 
vations within  the  chest.  The  formation  of  cavities  of  greater  or  less 
size,  belongs  to  the  natural  history  of  tuberculosis  of  the  longs  espe- 
cially ;  they  result  from  the  production  of  abscess,  as  a  very  rare 
termination  of  pneumonitis ;  also  from  circumscribed  gangrene,  and 
from  perforation  establishing  a  fistulous  communication  between  the 
bronchial  tubes  and  the  pleural  sac.  The  cavernous  respiration  con- 
sists of  the  sounds  caused  by  the  entrance,  with  the  act  of  inspira- 
tion, of  air  into  the  cavities  incident  to  the  several  affections  just 
named,  and  its  expulsion  with  the  act  of  expiration.  Laennec  de- 
scribed this  sound  as  resembling  that  of  the  bronchial  respiration, 
but  distinguished  by  the  air  seeming  to  penetrate  a  larger  space  ihan 
that  of  a  bronchial  tube.  The  difference  between  the  cavemons  and 
the  bronchial  respiration,  is  certainly  not  very  clearly  defined  in  this 
description ;  and  the  two  sounds  are  now  considered  by  many  to  be 
esscntiully  identical.  Skoda  advocates  this  view.  The  laryngo-tira- 
chcal  sounds  are  frequently  referred  to  by  writers  on  this  subject,  as 
offering  equally  a  type  of  the  bronchial  and  cavernous  respiration. 
This  view  does  not  seem  to  me  to  be  correct.  The  cavernous  respi- 
ration, I  think,  is  a  distinct  modification,  and,  when  well-marked,  k 
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discriminated  from  the  bronchial  without  difficulty,  by  characters 
which  are  quite  distinctive.  These  characters  relate  to  intensity, 
quality,  pitch,  and  rapidity  of  evolution.  The  intensity  is  variable. 
It  may  be  feeble,  or  more  or  less  intense,  but  never  acquiring  the 
great  intensity  which  sometimes  characterizes  bronchial  respiration. 
It  is  rarely  the  case  that  it  presents  the  character  of  the  blowing 
respiration  of  Laennec,  viz.,  the  air  appearing  to  enter  and  emerge 
from  the  ear  of  the  auscultator.  The  quality  of  sound  is  non-vesi- 
cular, in  other  words  blowing  or  tubular.  It  conveys  to  the  ear  the 
idea  of  a  hollow  space.  The  difference  in  this  respect,  between  it 
and  the  bronchial  respiration,  may  be  illustrated  by  blowing,  first, 
into  a  cavity  formed  by  the  two  hands,  and  afterward  through  a  tube 
formed  by  the  fingers  and  palm  of  one  hand.  The  pitch  is  low,  com- 
pared with  that  of  the  tracheal  or  the  bronchial  respiration  either  of 
health  or  disease.  An  expiratory  sound  may  be  present,  and  if  so, 
judging  from  a  limited  number  of  observations,  the  pitch  is  lower 
than  that  of  inspiration.*  Finally,  it  is  evolved  more  slowly  than 
the  bronchial  respiration ;  in  other  words,  it  does  not  so  promptly 
accompany  the  beginning  of  the  successive  respiratory  acts.  Of  the 
descriptive  characters  just  mentioned,  those  which  are  specially  dis- 
tinctive, as  contrasted  with  the  bronchial  respiration,  relate  to  pitch 
of  sound.  The  inspiratory  sound  is  lower  in  pitch  than  in  the  bron- 
chial respiration.  The  sound  of  expiration  is  lower  than  that  of  in- 
spiration, the  reverse  obtaining  in  the  bronchial  respiration.  This 
statement  is  based  on  a  few  observations,  in  which  the  phenomena 
were  noted  during  life,  the  existence  of  cavities  in  the  situations 
where  these  characters  of  the  respiration  had  been  studied,'  being 
demonstrated  after  death. 

In  determining,  clinically,  the  existence  of  the  cavernous  respira- 
tion, other  circumstances  than  its  intrinsic  characters  are  to  be  taken 
into  account.  It  is  heard  over  a  circumscribed  area,  which  corre- 
sponds to  the  size  of  the  cavity.  It  is  an  intermittent  sign,  being 
absent  when  the  cavity  is  completely  filled  with  liquid  morbid  pro- 
ducts. Occurring,  in  the  vast  majority  of  the  instances  in  which  it 
exists,  in  the  progress  of  tuberculosis,  it  is  found  at  the  summit  of  the 
chest ;  the  cavities  in  that  affection  being  formed  at  or  near  the  apices 
of  the  lungs.  It  may  be  associated  with  other  cavernous  signs,  to  be 
noticed  hereafter,  viz.,  pectoriloquy,  gurgling,  and  metallic  tinkling. 

'  Vide  cases  in  Appendix  to  Essay  by  the  author,  on  Variations  in  Pitch,  etc. 
*  Essay  on  Variations  in  Pitch,  etc. 
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Freqaentl J,  the  sjmptoms  afford  strong  corroborative  OTidence  of  the 
existence  of  a  cavity. 

When  a  cavity,  or  cavities,  exist  in  the  longs  in  connection  with 
either  of  the  affections  ^rhich  have  been  named,  the  presence  of  the 
cavernous  respiration  depends  on  certain  conditions.  The  cavity 
must  be  empty,  or,  if  partially  filled,  the  opening  or  openings  with 
which  it  communicates  with  the  bronchial  tubes,  most  be  situated 
above  the  level  of  the  liquid  contents.  Intermittency  arises  from 
the  fact  that,  at  different  periods  of  the  twenty-four  hours,  a  cavity 
may  be  completely  filled,  partially  filled,  and  entirely  empty.  It  is  leas 
likely  to  be  heard  at  an  early  hour  of  the  morning,  because  liquid  con- 
tents usually  accumulate  during  sleep,  and  are  removed  by  efforts  of 
expectoration  more  or  less  prolonged,  or  repeated,  after  waking.  The 
cavity,  of  course,  must  communicate  by  one  or  more  openings  with 
the  bronchial  tubes.  The  size  of  these  openings  will  affect  the  sign; 
in  the  first  place,  directly,  the  intensity  of  the  sound,  other  things 
being  equal,  being  proportionate  to  the  freedom  with  which  the  ur  is 
admitted  to  the  cavity ;  and,  in  the  second  place,  indirectly  by  favor- 
ing the  removal  of  the  liquid  contents  by  expectoration.  The  open- 
ing or  openings,  are  liable  to  become  temporarily  or  permanently 
obstructed.  Their  form  and  size  sometimes  are  such,  that  the  car- 
rent  of  air  in  passing  to  and  fro,  gives  rise  to  adventitious  sounds, 
which  render  the  cavernous  respiration  inappreciable.  The  bronchial 
tubes  leading  to  the  cavity  must  be  unobstructed,  and  free  from  load 
adventitious  sounds,  which  are  frequently  generated  within  them. 
The  walls  of  the  cavity  must  not  be  so  rigid  and  unyielding  as  not  to 
collapse  and  expand  with  the  alternate  acts  of  inspiration  and  expira- 
tion ;  otherwise,  it  will  not  be  successively  filled  with  and  emptied  of 
air.  The  cavity  must  be  of  a  certain  size,  and,  other  things  being 
equal,  the  cavernous  respiration  will  be  marked  in  proportion  to  its 
magnitude.  The  presence  of  the  sign  will  depend  on  the  situation  of 
the  cavity.  Situated  superficially,  or  near  to  the  exterior  of  the 
lung,  the  sound  may  be  appreciable  when  it  would  not  have  reached 
the  ear  through  a  layer  of  pulmonary  parenchyma. 

Tho  condition  of  the  lung  surrounding,  or  in  the  vicinity  of,  the 
cavity  is  an  important  circumstance.  Generally  thero  is  more  or  leas 
solidification,  giving  rise  to  the  bronchial  respiration.  This  sometimes 
assists  by  contrast  in  determining  the  presence  of  a  cavernous  re- 
spiration, but  in  other  instances  it  drowns  the  latter  and  prevents  h 
from  being  appreciated.     In  consequence  of  its  dependence  on  lo 
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many  contingencies,  it  is  only  in  a  small  proportion  of  the  cases  in 
which  a  cavity  or  cavities  exist,  that  auscultation  succeeds  in  disco- 
vering a  well-marked  cavernous  respiration ;  and  frequently  in  the 
instances  in  which  it  is  discoverable,  it  is  found  only  after  repeated 
explorations.  Fortunately,  as  a  physical  sign,  it  is  of  less  import- 
ance practically  than  other  signs  involved  in  the  diagnosis  of  the 
affections  to  which  the  formation  of  cavities  is  incident. 

A  successful  search  for  a  cavity  requires  considerable  care  and 
patience.  The  object  is  to  localize  within  a  circumscribed  space  a  non- 
vesicular respiration,  with  an  inspiratory  sound  low  in  pitch,  evolved 
somewhat  slowly,  and  an  expiratory  sound,  if  present,  lower  in  pitch 
than  the  inspiratory.  Perhaps,  to  these  differential  characters  should 
be  added  a  certain  hollow  quality,  giving  the  idea  of  air  entering 
into  a  cavity,  which  constitutes  the  distinctive  feature,  according  to 
most  of  the  writers  who  recognize  a  cavernous  sound  intrinsically 
distinct  from  the  bronchial.  The  lowness  of  the  pitch  of  inspiration 
compared  with  the  bronchial  respiration  is  mentioned  by  Walshe  and 
others ;  but  the  relative  lowness  of  the  pitch  of  expiration  compared 
with  the  inspiration,  has  not  to  my  knowledge,  been  before  pointed 
out.  As  I  have  been  careful  to  state,  this  relation,  as  regards  pitch 
of  the  inspiratory  and  expiratory  sounds,  is  based  on  a  few  observa- 
tions only,  in  which,  however,  the  results  were  positive.  If  this  rela- 
tion be  uniform,  it  must  be  considered  to  constitute  a  highly  distinctive 
characteristic  of  the  cavernous,  as  distinguished  from  the  bronchial 
respiration ;  and  it  is  rendered  especially  important  by  the  fact  that 
other  signs  of  a  cavity,  formerly  considered  to  be  distinctive  (I  refer 
more  particularly  to  the  vocal  sign,  pectoriloquy),  have  now  justly 
ceased  to  be  regarded  in  that  light.  The  fact  of  a  blowing  sound  being 
restricted  within  a  circumscribed  space,  is  by  no  means  reliable  as  suf- 
ficient evidence  that  the  respiration  is  cavernous.  They,  who  con- 
sider the  bronchial  and  cavernous  respirations  identical  in  character, 
are  obliged  to  base  the  discrimination  on  that  circumstance.  But  a 
bronchial  respiration,  at  the  summit  of  the  chest,  is  not  unfrequently 
circumscribed  within  narrow  limits ;  hence,  errors  of  diagnosis  are 
necessarily  incident  to  reliance  on  this  point.  Foumet  confesses  that 
he  has  fallen  into  this  error.  He  says :  ^^  Dans  ces  cas,  il  est  facile 
de  prendre  le  caract^re  bronchique,  pour  le  caract^re  cavemeuse :  je 

m'y  suis  d'abord  tromp^  quelquefois j'^tais  ^tonn^,  & 

Fautopsie  de  ne  pas  rencontrer  la  plus  petite  trace  de  cavemes." 
Op.  cit.  p.  101.    I  have  known  mistakes  arising  from  this  source  to 
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he  committed  by  experienced  auscultatory.  Taken^  howerer^  in 
nection  witli  other  points,  it  is  of  considerable  impori&nee ;  ud  in 
order  better  to  circumscribe  tbe  area  whence  sonnds  are  received  by 
the  ear,  the  stethoscope  should  be  used  in  preference  to  immediste 
auscultation.  To  determine  the  non-yesicular  quality  of  the  sotmd 
at  a  suspected  point,  a  comparison'  may  be  made  of  the  Bound  at  this 
point  with  that  heard  over  portions  of  the  chest  where  tbe  Teeieiilmr 
quality  is  distinctly  preserved.  To  determine  that  the  pitch  is  lower 
than  that  of  the  bronchial  respiration,  in  eases  of  tubercnlosis^  tlie 
sound  at  a  suspected  point  may  frequently  be  contrasted  with  that  at 
other  points  at  the  summit  of  the  chest,  where,  owing  to  the  preaeiice 
of  crude  tuberclej  the  bronchial  respiration  is  well  marked.  Or,  if 
this  comparison  be  wanting,  it  may  be  contrasted  with  the  soundi 
heard  over  the  trachea.  In  some  instances,  owing  to  the  cavity  being 
fiurrounded  by  solidified  lung,  the  cavernous  respiration  will  be  pre- 
sented in  strong  contrast  to  the  bronchial  respiration,  which  on  all 
sides  defines  the  boundaries  of  the  excavation. 

In  one  of  the  cases  in  which  I  succeeded  in  localizing  a  cavity, 
the  following  interesting  circumstance  was  noticed.  At  the  begb- 
ning  of  the  inspiratory  act  the  sound  was  tubular  and  high  in  pitefa« 
but  at  about  tbe  middle  of  the  act  the  pitch  abruptly  became  low, 
the  blowing  quality  being  still  preserved.  The  inspiration  was  fol- 
lowed by  a  feeble  expiratory  Bound  low  in  pitch.  In  this  case,  s 
post-mortem  examination  revealed  a  cavity  communicating  at  thf 
point  where  this  peculiarity  was  observed  with  a  bronchial  tube  of  ibe 
size  of  a  goose-quill.^  This  instance  exemplified  a  combination  of  di^ 
cavernous  and  bronchial  respiration* 

Of  the  several  affections  in  which  a  cavernous  respiration  may  be 
observed,  tuberculosis,  as  already  remarked,  is  the  one  in  which  it 

'  There  wiU  be  n  liBhiVny^  in  certain  cases,  witboul  due  attention  ta  the  ve^icroUr 
qtialHyi  to  mistake  hq  exaggerated  tremcular  respiration  for  the  carenaoas^.  I  bare  em-a- 
tioned  agninai  ihie  liability  in  another  work  (PrijEo  Essay),  yet  it  bai  been  illtistiaieii  is 
a  case  which  recently  came  under  obseryadon,  in  which  alJ  the  external  chaiBClen  of 
advanced  phthisis  were  presented,  and  the  eXplorBtion  waa  ^mited  u>  the  sutQititt  of 
the  cheit.  The  patient  bad  double  pletirisy,  with  considerable  effusion  ia  both  pleonl 
cavities ;  under  these  ciTcum stances,  tbe  superior  eostal  respiratory  moveta^iti*  wtn 
strongly  marked,  the  percussion  resonance  Was  tytnpanitiCf  and  on  susculimtimt  ■> 
inlense  inspiratory  sound  was  heardj  followed  by  a  prolonged  eipiratjoti,  lo^ureit  in  pivt 
than  Ibc  sound  of  in ?pi ration.  The  TespjTatoiy  sounds  were  manifbaiJy  not  brottchiftl, 
and  were  incorrectly  guppoacd  to  be  cavernous-  An  autopsy  disclosed  double  pleur^ 
with  efiusLOti,  atjd  a  few  small  disseminated  tttbercles. 

*  Vid«  Appendix  lo  Easay  on  Variations  in  Piteh,  etc. 
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occurs  in  the  vast  majority  of  instances.  All  the  other  affections  are 
extremely  rare.  In  circomscribed  gangrene  and  abscess  moreover, 
the  conditions  required  for  the  production  of  the  sign,  are  much  more 
unfrequently  combined  than  in  the  cavernous  stage  of  phthisis.  Skoda 
states  that  in  the  few  instances  in  which  an  excavation  results  from 
pneumonitis,  the  space  is  so  constantly  filled  with  pus  and  sanies,  that 
it  almost  never  gives  rise  to  distinctive  sounds,  determinable  either  by 
percussion  or  auscultation.  In  pneumo-hydrothorax  the  pleural  sac, 
which  may  be  more  or  less  circumscribed  by  morbid  adhesions,  con- 
stitutes a  cavity  in  which  the  air  may  enter  with  inspiration,  and  be 
expelled  with  expiration,  through  the  fistulous  communication  with 
the  bronchial  tubes.  There  is  still  another  mode  in  which  a  cavity 
may  be  formed  within  the  chest,  viz.,  by  means  of  a  pouch-like  dila- 
tation of  a  bronchial  tube.  This  is  exceedingly  unfrequent,  but  it  is 
to  be  bomei  in  mind  as  a  possible  condition  giving  rise  to  the  sign 
under  consideration.  In  view  of  the  vastly  greater  ratio  of  tubercu- 
lous excavations  to  those  incident  to  all  other  affections,  when  the 
fact  of  the  existence  of  a  pulmonary  cavity  is  determined,  it  might 
be  attributed  to  phthisis,  almost  by  the  law  of  probabilities  alone ; 
but  the  situation  of  the  cavity  affords  additional  evidence.  A  tuber- 
culous excavation  in  forty-nine  out  of  fifty  cases  is  situated  at  or  near 
one  of  the  apices  of  the  lung,  while,  on  the  other  hand,  cavities  from 
gangrene,  abscess,  or  perforation,  are  more  likely  to  occur  elsewhere. 
As  a  sign  indicating  the  nature  of  the  disease,  in  individual  cases, 
cavernous  respiration  is  of  minor  importance.  It  is  discoverable  in 
but  a  small  proportion  of  the  cases  in  which  cavities  exist.  Tuber- 
culous excavations  are  very  frequent.  They  are  found  after  death  in 
most  subjects  dead  with  phthisis,  and  the  prevalence  of  this  fatal  dis- 
ease in  all  countries  is  well  known.  Yet  it  is  rather  rare  in  cases  of 
advanced  phthisis,  to  be  able  to  discover  a  well-marked  cavernous 
respiration,  even  after  repeated,  careful  explorations.  And  when 
cavities  are  formed  in  the  progress  of  any  of  the  affections  named, 
but  especially  in  tuberculosis,  occurring  at  a  late  period  of  the  disease, 
the  diagnosis  has  already  been  determined  by  other  signs,  together 
with  the  concomitant  symptoms ;  hence  a  cavernous  respiration  only 
serves  to  confirm  its  correctness.  Moreover,  in  each  of  these  affec- 
tions, excepting,  perhaps,  pouch-like  dilatation  of  the  bronchia,  the 
signs  and  symptoms,  irrespective  of  cavernous  respiration,  are  suf- 
ficient to  render  the  diagnosis  easy  and  positive,  so  that  the  latter  is 
redundant,  and  except  as  a  matter  of  scientific  interest,  hardly  com- 
pensates for  the  pains  necessary  to  discover  it. 
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An  abnormal  modification  of  the  respiratory  sound,  called  amphoric 
respiration  or  metallic  echo,  is  by  some  writers  considered  a  distinct 
physical  sign.  It  is  incident  to  a  cavity  equally  with  the  cayemou 
respiration,  and  both  are  sometimes  combined,  although  the  mechanism 
of  their  production  is  not  the  same.  But  for  all  practical  purposes 
it  suffices  to  regard  the  amphoric,  as  a  variety  of  the  cayemotis  respi- 
ration. If  a  person  blow  gently  into  an  empty  vessel,  for  example 
a  decanter,  or  water-croft,  a  sound  is  produced  which  has  a  mnsietl 
intonation.  This  sound  is  analogous  to  that  which  characterizes  the 
amphoric  respiration ;  in  other  words,  whenever  a  blowing  respiratory 
sound  presents  a  silvery  or  metallic  tone  it  is  said  to  be  amphoric 
A  still  more  perfect  imitation  is  afforded  by  blowing  into  a  fresh 
bladder,  after  it  is  inflated  to  a  considerable  degree  of  tension,  whfle 
in  contact  with  the  ear.  This  peculiar  sound  is  variable  as  regards 
intensity.  It  has  been  heard  even  when  the  ear  is  remoyed  at  a  litth 
distance  from  the  chest.  It  is  generally  confined  to  a  circumscribed 
space,  but  is  sometimes  diffused  more  or  less  over  the  chest.  It  may 
accompany  either  respiratory  act,  but  according  to  Barth  and  Roger  ii 
most  apt  to  attend  the  act  of  inspiration.^  The  mode  of  its  production 
within  the  chest  is  probably  the  same  as  in  the  illustration  mentioned. 
It  is  not  caused  by  the  free  circulation  of  air  within  a  cayity,  but  by 
the  current  of  air  in  the  bronchial  tubes,  acting  upon  the  air  contained 
within  the  cavity.  In  this  respect  it  differs  from  ordinary  cavemoa 
respiration.  The  special  conditions  which  it  requires  are,  a  cavity  of 
considerable  size,  of  course  free  from  liquid  contents,  partially  or 
entirely,  and  the  walls  of  the  cavity  sufficiently  firm  not  to  undergo 
complete  contraction  and  dilatation  with  the  alternate  acts  of  inspire 
tion  and  expiration.  In  some  instances  a  partial  displacement  of  air 
takes  place  in  consequence  of  a  certain  amount  of  collapse  and  ei- 
pansion  of  the  walls  of  the  cavity,  and  then,  there  may  exist  a  tme 
cavernous  respiration  with  the  amphoric  sound  superadded. 

The  amphoric  respiration  may  occur  in  connection  with  any  of  the 
affections  which  give  rise  to  cavities.  It  is  exceedingly  rare,  however, 
that  an  excavation,  except  it  proceed  from  tuberculous  disease,  is  of 
sufficient  size  and  provided  with  walls  sufficiently  firm  to  fulfil  the 
requisite  physical  conditions.  It  is  a  very  unfrequent  phenomenon 
in  tuberculous  disease.  The  conditions  are  most  likely  to  exist  ia 
pneumo-hydrothorax ;  and  hence,  when  the  sign  is  present  it 

'  I>r.  Walshe  states  the  reverse  of  this,  viz.,  that  it  especially  accompanies 
Foiimet  makes  the  same  statement 
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rally  denotes  that  affection.  It  is  stated  by  Skoda  that  for  the  pro- 
duction of  an  amphoric  sound,  a  free  communication  between  the 
bronchial  tubes  and  the  pleural  sac  or  a  pulmonary  excavation  is  not 
necessary.  He  thinks  that  the  sonorous  vibrations  may  be  communi- 
cated to  the  air  contained  within  the  cavity,  by  the  column  of  air  in 
the  tubes,  through  an  intervening  septum  of  pulmonary  tissue.  This 
opinion,  as  remarked  by  Barth  and  Roger,  is  supported  by  the  fact 
that  the  experiment  of  producing  an  analogous  sound  by  blowing  into 
a  decanter  or  water-croft,  is  successful  when  the  mouth  of  the  vessel 
is  covered  by  a  very  thin  diaphragm,  for  example  a  single  layer  of 
letter  paper.  The  sound,  under  these  circumstances,  is  more  feeble, 
and  more  force  in  blowing  is  required. 

Amphoric  respiration  when  present,  indicates  very  positively  either 
pneumo-hydrothorax,  or  the  existence  of  a  large  cavity  within  the  lungs. 
Its  absence,  however,  is  not  evidence  that  one  or  the  other,  or  both 
morbid  conditions  do  not  exist.  This  remark,  which  is  applica- 
ble to  ordinary  cavernous  respiration,  is  still  more  so  to  the  amphoric 
variety.  Considering  its  infrequency,  and  in  view  of  the  fact  that 
the  diagnosis  of  the  affections,  in  connection  with  which  it  occurs,  is 
in  no  wise  dependent  upon  it,  the  sign  is  interesting  more  as  a  clinical 
curiosity  than  for  its  practical  value. 

The  three  forms  of  morbid  respiration  just  considered,  viz.,  the 
bronchial,  the  broncho-vesicular,  and  the  cavernous,  constitute  the 
subdivisions  of  the  class  of  auscultatory  phenomena  embracing  ab- 
normal modifications  in  quality,  pitch,  etc.,  of  the  normal  respiratory 
sounds.  In  place  of  a  summary  of  the  distinctions  which  have  been 
described  in  the  preceding  pages,  the  subjoined  tabular  view  is  ap- 
pended, by  means  of  which  the  reader  may  review,  at  a  glance,  the 
distinctive  characters  pertaining  to  the  three  forms  of  morbid  respira- 
tion just  mentioned,  and  compare  them  with  the  characters  which 
belong  to  the  healthy  vesicular  murmur. 

Tabtdar  View  of  the  Distinctive  Characters  pertaining  to  the  Different  Abnormal 
Modificationa  in  Quality^  Pitchy  etc,,  of  Respiratory  Sounds. 

NOEMAL  YlSIOULAR  Mu&MUB. 
IntpiratioH.  Expiration. 

Yesicnlar  in  quality.  Low  in  pitch.  Short  in  duratioD,  aTeraging  about  l-5th 
Longer  than  expiration  ai  5  to  1.  length  of  inspiration.  Leas  intense  than  the 

inspiration.      OAen  absent      Pitch  lower 
than  that  of  inspiration.    Inspiration  and 
expiration  continuous. 
14 
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Bronchial  Rispibatioh. 
Intpvration.  Eocpiration, 

Tubular  in  quality.  Pitch  raised.  Short-  Prolonged ;  frequently  as  long  or  longer 
ened  in  duration.    Rapidly  evolved.  than  the  inspiration.     GcDerally  more  in- 

tense than  the  expiration.  Rarely  absent 
Pitch  higher  than  that  of  the  inspiration. 
An  interval  between  inspiration  and  ex- 
piration.  Sometimes  present  vrithoot  in- 
spiration. 

Bbonoho-tisicular  Respibatioh. 
Intpiraiion.  Expiration, 

Tubular  and  vbsicular  qualities  mixed.  Prolonged.  Generally  more  intense  than 
Pitch  raised.  Duration  frequently  short-  the  inspiration,  and  the  pitch  higher.  Uusl* 
ened.  ly  present     Pitch  somewhat  higher  than 

that  of  inspiration.  An  interval  between 
inspiration  and  expiration.  Sometimes 
present  without  inspiration. 

Cavernous  Respiration. 

Inspiration.  Expiration. 

Blowing    or    non-vesicular    in    quality.  Feeble.     Frequently  absent.(?)      Pink 

Pitch  low.     Slowly  evolved.  lower  than  that  of  inspiration. 

The  remaining  division  of  the  modifications  in  quality,  etc.,  of  re- 
spiratory sound  comprises  those  relating  to  rhythm.  The  subdin- 
sions  under  this  head,  save  one,  are  among  the  constituent  elementi 
of  modifications  included  under  other  divisions,  and  have  been  alreadj 
considered.  A  brief  notice  of  them  will  therefore  suffice  in  the  pre- 
sent connection.  The  modifications  in  rhythm  which  are  of  import- 
ance in  diagnosis  are  three  in  number,  viz.,  1,  shortened  inspiratioD; 
2,  prolonged  expiration ;  3,  interrupted  respiration.  The  two  first 
have  received  attention  in  connection  with  exaggerated,  feeble,  bnm- 
chial,  and  broncho-vesicular  respiration. 

7.  Shortened  inspiration. — Abnormal  shortening  of  the  inspiratoiT 
sound,  occurring  as  one  of  the  elements  entering  into  modifications 
which  have  been  considered,  is  of  two  kinds.  As  it  is  presented  in 
the  feeble  respiration  incident  to  emphysema,  it  forms  what  is  called 
deferred  inspiration.  The  inspiratory  sound  does  not  commence  prior 
to  the  middle  or  toward  the  close  of  the  inspiratory  act,  Henoe  tk 
propriety  of  the  term  deferred.  With  the  ear  applied  to  the  diMti 
the  expansive  movement  is  frequently  felt  for  some  time  before  aaj 
sound  is  appreciable.  The  healthy  vesicular  murmur  is  heard  in 
health  with  an  intensity  increasing  from  the  beginning  to  the  end  d 
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the  inspiratory  act.  When,  therefore,  the  sound  becomes  abnormally 
feeble  in  emphysema,  it  is  inaudible  until  the  intensity  increases  to  a 
certain  point.  In  this  way,  with  the  progress  of  the  disease,  it  is  in 
some  instances  at  length  extinguished;  the  suppression  extending 
more  and  more  towards  the  end  of  the  act  of  inspiration,  until  the 
sound  entirely  disappears.  The  duration  is  diminished  in  a  different 
manner  in  the  bronchial  and  the  broncho-vesicular  respiration.  The 
sound  is  quickly  evolved,  commencing  nearly  at  the  commencement 
of  the  act  of  inspiration,  and  ends  before  the  close  of  the  act.  The 
inspiratory  sound  in  this  case,  is  said  to  be  unfinished.  The  differ- 
ence in  these  two  forms  of  shortened  inspiration,  it  will  be  observed, 
corresponds  to  the  difference  as  respects  the  situation  in  which  the 
sound  is  generated.  A  vesicular  inspiratory  murmur  when  shortened, 
is  deferred ;  a  shortened  bronchial  inspiration  is  always  unfinished. 
Another  point  of  distinction  is  involved  in  the  foregoing,  viz.,  a 
shortened  bronchial  or  unfinished  inspiration  is,  at  the  same  time, 
notably  changed  in  quality  and  pitch ;  a  shortened  vesicular  or  de- 
ferred inspiration  offers  much  less  change  in  other  respects.  To  treat 
of  the  diagnostic  significance  of  this  rhythmical  modification,  would 
be  to  repeat  what  has  been  already  fully  presented. 

As  the  consequence  of  an  unfinished  inspiration,  an  interval  occurs 
between  the  inspiratory  and  the  expiratory  sounds.  The  duration  of 
this  interval  is  proportionate  to  the  extent  to  which  the  inspiration  is 
shortened.  Regarding  this  as  a  distinct  modification  of  rhythm  it  is 
called  divided  respiration.  Division  of  the  two  sounds  of  respiration 
is  one  of  the  several  elements  of  the  bronchial  and  the  broncho- 
vesicular  respiration.  It  is  a  change,  however,  entirely  dependent  on 
the  unfinished  duration  of  the  inspiratory  sound,  and  it  suffices  to  notice 
it  as  incidental  to  the  latter. 

8.  Prolonged  expiration, — Although  Laennec  did  not  overlook  the 
fact  of  the  existence  of  an  expiratory  sound  in  health,  the  importance 
of  its  abnormal  modifications  escaped  the  attention  of  the  illustrious 
discoverer  of  auscultation.  His  observations  of  the  phenomena  of 
disease  referable  to  modified  respiratory  sounds,  were  confined  to 
those  produced  by  the  inspiratory  act.  The  honor  of  having  first 
called  attention  to  the  value  of  the  expiration  in  physical  diag- 
nosis belongs  to  an  American  physician,  arrested  by  the  hand  of 
death  at  the  threshold  of  a  career  of  useful  labor  in  behalf  of  medi- 
cal science.  In  1833,  Dr.  James  Jackson,  Junr.,  of  Boston,  at 
that  time  prosecuting  his  studies  in  Paris,  communicated  a  paper 
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to  the  Soci^ti  Midicak  d*  Oh$ervaiwny  on  the  subject  of  &  proloBgod 
expiratory  sound  aa  an  early  and  prominent  feature  of  the  broncliial 
respiration  J  and  frequently  constituting  an  important  ph  jsical  sign  of 
the  first  stage  of  phthisis.  From  this  epoch  may  be  dated  the  com* 
men  cement  of  observations  which  have  rendered  the  expiratory 
scarcely  inferior  to  the  inspiratory  sound,  in  its  relations  to  the  dis- 
tinctive characters  of  the  bronchial,  the  broncho-veaictilar,  and  the 
cavernous  respiration*  The  reader  has  only  to  glance  at  the  tabu- 
lar yie'W  of  the  characters  distinguishing  Beverally  the  modifi^- 
tions  just  mentioned,  to  perceive  the  importance  of  the  abnormal 
changes  in  duration  as  well  as  in  the  intensity  and  pitch  of  the  Eojmi 
of  expiration.  A  prolonged  expiration  has  been  also  Been  to  euter 
into  the  characters  distinguishing  exaggerated  respiration,  and  to  con- 
stitute a  striking  feature  of  the  opposite,  viz.,  feeble  respiration  as 
exemplified  in  certain  cases  of  emphysema. 

Differences  in  other  particulars  than  duratioHj  and  especially  van*- 
tions  in  pitch,  are  important  to  he  considered  in  cooBection  with  pro- 
longation of  the  inspiratory  sound.  Thus,  in  bronchial  respiratloOi 
the  expiration,  while  it  is  increased  in  lengthj  is  more  inteiiBe  aad 
higher  in  pitch  than  the  sound  of  inspiration.  The  same  diSerence 
holds  good,  to  a  greater  or  lesa  extent,  in  broncho-vesicular  respin- 
tion.  On  the  other  hand,  in  cavernous  respiration,  the  expiratory 
sound  is  more  feeble  and  lower  in  pitch  than  the  sound  of  inspirauoit 
In  exaggerated  respiration,  the  expiration  is  also  less  developed  than 
the  inspiration,  and  the  relatively  lower  pitch  which  exists  in  nortail 
respiration  is  preserved*  The  same  is  probably  true  of  the  prolongaj 
expiration  in  emphysema;  at  all  events,  it  does  not  present  the  defSr 
tion  of  pitch  which  characterizes  the  expiratory  sound  in  hrondml 
respiration.'  These  variations  in  the  pitch  of  the  expiratorj  sound 
have  hitherto  been  but  little  studied,  and  their  significance  has,  th^t- 
fore,  not  been  sufficiently  appreciated.  They  appear  from  the  hdH 
just  stated  to  sustain  relations  to  the  differences  in  the  physical  eon* 
ditions  under  which  the  duration  of  the  expiratory  sound  is  increaaedf 
which  it  is  both  interesting  and  important  to  note.  When  the  pitch  is 
raised  in  the  bronchial  and  the  broncho-vesicular  respiration,  the  pw- 
longation  is  due  to  increased  density  of  lung;  while  in  exaggented 

*  The  prolonged  expiration  in  ^mpliy senna  oiisn  fi^aumes  a  )u^h-piictie<l  tM^"**  id  OO^ 
sequence  of  coexisting  broncbiiia.  UndeT  ihose  circmnstances  it  censes  to  be,  piQrperff 
ootjsiilt^T&df  a  modiBed  reapimtory  sounds  but  becomes  a  r^ff,  Thi^  <iistii]ieiioKi  b  tol< 
ob^jrved  in  verifying  bf  observation  die  stati^EDetit  mtid^  above. 
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respiration  there  is  no  morbid  change  in  the  part  of  the  lung  whence 
the  sound  emanates,  but  simply  an  increased  functional  activity,  and 
under  these  circumstances  the  pitch  is  not  raised,  but  continues  as  in 
health,  lower  than  that  of  the  inspiration.  In  emphysema,  owing  to 
the  diminished  elasticity  of  the  lung,  the  cells  collapse  and  expel 
their  contents  more  slowly  than  in  health.  In  this  case  the  pitch  is 
not  notably,  if  at  all  raised.  The  same  will  be  true  when  the  pro- 
longation is  due  simply  to  any  obstruction  to  the  passage  of  air  from 
the  cells  to  the  larger  bronchial  tubes.  If  this  view  of  the  subject 
be  correct,  and  observations  will,  I  believe,  be  found  to  confirm  its 
correctness,  the  pitch  of  sound,  taken  in  connection  with  increased 
duration,  affords  a  means  of  determining  whether  the  latter  is  an 
indication  of  tuberculous  or  other  morbid  deposit,  or  only  of  a  retarda- 
tion of  the  reflux  current  of  air  from  the  cells. 

A  prolonged  expiratory  murmur  in  some  instances  is  the  sole  or 
chief  alteration  of  the  respiration  which  an  examination  of  the  chest  dis- 
closes, the  inspiratory  sound  not  presenting  any  distinct  morbid  change 
in  vesicular  quality,  intensity,  pitch,  or  duration.  Now,  what  is  the 
diagnostic  value  of  a  prolonged  expiration  under  such  circumstances? 
The  importance  of  this  question  relates  to  its  practical  bearing  on  the 
diagnosis  of  incipient  phthisis.  Is  a  prolonged  expiration  under  the 
circumstances  assumed,  to  be  regarded  as  a  sign  of  tubercle  ?  These 
inquiries  suggest  some  considerations  to  which  I  will  devote  a  little 
space.  The  earliest  and  most  obvious  of  the  auscultatory  evidences 
of  tubercle,  in  a  certain  proportion  of  cases,  undoubtedly,  are  inci- 
dent to  the  expiration.  On  this  point,  the  observations  of  Dr.  Theo- 
philus  Thomson  are  interesting.*  This  author  states  that  among 
2000  consumptive  patients,  a  prolonged  expiratory  murmur  was  the 
most  remarkable  of  the  physical  signs  in  288,  or  a  proportion  of  about 
one  to  seven.  In  a  large  majority  of  these  cases,  the  concomitant  signs 
and  symptoms  were  not  such  as  to  render  the  diagnosis  positive ;  and, 
hence.  Dr.  Thomson  is  led  to  conclude  that  a  prolonged  expiratory 
murmur  frequently  takes  precedence  of  other  characteristic  signs ; 
an  opinion  according  with  that  advanced  by  Jackson,  in  his  memoir 
on  this  subject.  But  a  prolonged  expiratory  murmur  is  found  to  exist 
frequently  in  the  healthy  chest.  This  is  shown  by  the  results  of  a 
series  of  examinations  given  under  the  head  of  Auscultation  in  Health. 
A  certain  allowance  is  to  be  made  for  this  fact,  which  was  not  ascer- 
tained when  Jackson  first  called  attention  to  the  importance  of  the  ex- 

'  Clinical  Lectures  on  Pulmonary  Consumption. 
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piration  in  diagnosis,  and  hence,  he  was  naturally  led  to  overrate  the 
intrinsic  significance  of  the  sign  under  consideration.     There  is  reason 
to  suspect  that  in  some  of  the  cases  examined  hj  Dr.  Thomson  the 
prolonged  expiration  may  have  been  a  natural  peculiarity.     The  sub- 
jects were  the  out-patients  of  an  hospital,  and  it  is  not  stated  how 
large  a  proportion  remained  under  observation  till  the  evidences  of 
tuberculous  disease  were  unequivocally  declared.     A  naturally  pro- 
longed expiration,  however,  occurs  only  on  the  right  side.     The  ques- 
tion whether  it  be  natural  or  morbid,  therefore,  arises  only  when  it 
is  found  on  the  right  side.    Existing  on  the  left,  and  not  on  the  right 
side,  the  significance  is  vastly  greater  than  when  the  reverse  is  the 
case,  or  it  is  found  on  both  sides.     It  is  needless  to  say  that  its  sig- 
nificance as  a  sign  of  tubercle  depends  on  its  situation  at  the  summit 
of  the  chest.     K  it  exist  more  or  less  over  the  entire  chest  on  one 
side,  still  more  on  both  sides,  it  is  due  to  other  causes  than  tubercu- 
lous disease,  and,  if  not  natural,  probably  denotes  emphysema.     The 
more  circumscribed  the  space  over  which  it  is  heard  at  the  sumnut, 
the  greater  the  diagnostic  evidence  of  tubercle.     The  evidence,  also, 
is  enhanced  if  it  be  found  in  a  circumscribed  space  in  the  infra- 
clavicular region  at  some  distance  from  the  point  at  which  the  normal 
bronchial  respiration  is  to  be  sought  for,  and  is  more  marked  than  in 
the  latter  situation.     Finally,  the  elevation  of  pitch  is  to  be  taken 
into  account.     If  the  pitch  be  not  raised,  it  indicates  only  obstruc- 
tion, which,  it  is  true,  may  be  incident  to  tubercle,  but  inasmuch  as 
other  causes  may  induce  obstruction,  the  evidence  of  phthisis  is  less 
if  the  pitch  remains  unaltered.     Among  cases  in  which  a  tuherculons 
deposit  actually  exists,  it  must  be  exceedingly  rare  that  the  diagnosis 
hinges  exclusively  on  a  prolonged  expiration.     It  would  certainly  be 
unsafe  ever  to  base  a  positive  diagnosis  on  this  sign  alone.     In  con- 
junction with  other  signs,  however,  and  with  symptoms,  observing  the 
cautions  just  mentioned,  it  is  entitled  to  considerable  weight.   In 
a  large  proportion  of  cases,  it  is  associated  with  more  or  less  of  the 
other  characters  of  the  bronchial,  or  the  broncho-vesicular  respira- 
tion, of  which  modifications,  when  it  co-exists  with  tubercle,  it  is  to 
be  regarded  as  a  constituent  element. 

It  is  necessary  to  caution  the  inexperienced  aoscultator  against 
mistaking  for  a  prolonged  expiratory  murmur  the  sounds  originating 
in  the  mouth,  throat,  or  nasal  passages,  entering  the  ear  not  applied 
to  the  chest,  and  appearing  to  come  from  the  chest. 

9.  Interrupted  respiration. — This  rhythmical  aberration  baa  w- 
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celved  several  names,  such  as  jerking^  wavy^  eogged-wheeV  The 
sound  instead  of  hemg  continuous,  is  broken  into  one  or  more  parts. 
It  may  be  imitated  in  the  mouth  by  drawing  in  the  breath  with  a 
series  of  disconnected  inspiratory  efforts,  instead  of  a  single  uniform 
act  of  inspiration.     It  is  very  rarely  observed  with  expiration. 

The  inspiratory  sound  may  be  interrupted  in  connection  with  vari- 
ous affections,  which  may  be  arranged  into  two  classes,  according  to 
the  mode  in  which  they  produce  this  phenomenon.  In  one  of  these 
classes  the  interruption  takes  place  in  consequence  of  a  corresponding 
want  of  continuousness  in  the  expansive  movements  of  the  thoracic 
walls.  This  occurs  in  pleurisy,  pleurodynia,  and  intercostal  rheu- 
matism, in  consequence  of  the  pain  occasioned  by  expanding  the 
chest.  The  patient  instinctively,  as  it  were,  shrinks  from  the  move- 
ments necessary  to  haematosis,  and  hence  an  irregular  series  of  efforts 
instead  of  a  steady  expansion.  Thus  produced,  an  interrupted  in- 
spiratory sound  will  pervade  the  entire  chest.  In  the  other  class,  the 
cause  is  seated  in  the  pulmonary  organs.  In  the  latter  case  the  sign 
is  limited  to  a  part  of  the  chest.  When  the  cause  is  pulmonary,  it  is 
of  a  nature  to  oppose  an  obstacle  to,  but  not  to  prevent,  the  free  ex- 
pansion of  a  portion  of  the  lungs.  Partial  obstruction  of  a  bronchial 
tube,  either  from  spasm,  tuberculous  deposit,  or  bronchitis  confined 
within  circumscribed  limits,  is  probably  competent  to  produce  this 
effect.  Adhesions  of  the  pleura,  also,  may  involve  the  necessary 
physical  conditions. 

This  exists  as  a  normal  peculiarity  in  a  certain  proportion  of  in- 
dividuals, who,  irrespective  of  this  sign,  are  apparently  free  from  pul- 
monary disease.  I  met  with  it  in  two  of  twenty-four  examinations. 
I  have  observed  it  on  the  healthy  side  in  lobar  pneumonia.  Incident 
to  health,  it  is  sometimes  a  transient  or  intermittent  peculiarity,  but 
in  some  instances  is  persistent.  In  health  or  disease  it  is  oftener 
observed  on  the  left,  than  on  the  right  side,  and  is  rarely  found,  ex- 
clusive of  the  cases  in  which  it  extends  over  the  whole  chest,  elsewhere 
than  at  the  summit  in  front. 

The  importance  of  this  sign  practically  may  be  said  to  have  refer- 
ence solely  to  the  diagnosis  of  incipient  phthisis.  Observations  show 
that  it  is  present  not  infrequently  in  cases  of  tuberculous  disease,  at 
an  early  period,  while  the  associated  physical  indications  are  slight. 
Under  these  circumstances  it  may,  in  some  instano^BS,  be  due  to  the 

>  Called  by  Laennec  intpiration  entrecoup^,  and  bj  French  writers  of  the  present  day 
retpireUion  taccadie. 
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obstruction  caused  either  by  the  pressure  of  the  tubercles  on  the 
bronchial  tubes,  or  by  circumscribed  bronchitis ;  and  in  other  instances 
to  mechanical  restraint  exterior  to  the  lungs,  such  as  is  incident  to 
pleuritic  adhesions.  Its  significance  or  value  as  a  diagnostic  sign  of 
phthisis,  of  course  depends  on  the  frequency  with  which  it  is  observed 
in  that  affection,  and  its  infrequent  occurrence  in  health,  or  in  con- 
nection with  other  forms  of  disease.  Dr.  Theophilus  Thomson,  who 
has  made  this  sign  the  subject  of  special  statistical  research,  recorded 
105  cases  in  which  it  was  found  to  be  present.^  Of  these  cases, 
in  32  there  were  grounds,  irrespective  of  this  sign,  for  suspecting 
•tuberculous  disease.  Of  the  remainder,  many  were  entirely  free 
from  other  evidences  of  any  affection  of  the  lungs.  Dr.  Thomson 
adds  that  in  several  instances  he  has  watched  the  persistency  of  this 
sign  for  years  without  its  becoming  complicated  with  any  other  indi- 
cation of  disease. 

In  view  of  these  facts  an  interrupted  inspiratory  sound  cannot  be 
considered  to  afford  more  than  a  certain  amount  of  presumptive  evi- 
dence of  phthisis.  As  an  isolated  sign  it  is  entitled  to  but  little 
weight.  Associated  with  other  signs,  such  as  dulness  on  percussion, 
prolonged  expiration,  etc.,  being  present  at  the  situation  where  the 
latter  are  observed,  and  this  situation  being  a  circumscribed  space  at 
the  summit  of  the  chest,  it  adds  to  the  amount  of  collective  proof  of 
the  existence  of  a  tuberculous  deposit. 

2.  Adventitious  Respiratory  Sounds. — Thus  far,  in  treating  of 
the  phenomena  incident  to  respiration,  the  abnormal  sounds  whick 
have  been  considered  are  modifications  of  those  which  pertain  to  the 
respiratory  apparatus  in  health.  It  remains  to  consider  certain  phe^ 
nomena  which  have  no  existence  in  the  healthy  chest,  and  are  there- 
fore distinguished  as  new  or  adventitious  sounds.  The  greater  part 
of  these  sounds  originate  either  in  the  air-tubes,  the  vesicles,  or 
within  cavities  formed  in  the  lungs.  Some  are  produced  exterior  to 
the  pulmonary  organs  between  the  pleural  surfaces.  The  latter  are 
termed  attrition  or  friction  Bounds.  Different  names  are  employed 
to  designate  the  former.  Laenncc  applied  to  them  the  word  rdU^ 
which  is  still  in  vogue  with  the  French,  and  also  with  medical  writerSy 
and  in  conversational  language,  to  a  considerable  extent  in  otlur 
countries  than  France.  Other  names  by  which  they  are  collectir^J 
distinguished  are  rhonchi  and  rattles.     The  two  latter  terms  are  not 

»  Op.  cit.  p.  161. 


AUSCULTATION  IN  DISEASE.  217 

only  wanting  in  euphony,  but  their  signification  is  inappropriate  when 
applied  to  some  of  the  sounds  embraced  in  this  class.  In  the  absence 
of  a  satisfactory  substitute  either  of  classical  derivation,  or  from  our 
own  language,  it  seems  to  me  preferable  to  retain  the  title  adopted 
by  the  discoverer  of  auscultation.  I  shall  accordingly  make  use  of 
the  term  rdle  in  the  sense  in  which  it  was  employed  by  Laennec,  viz., 
to  denote  any  abnormal  sound  produced  with  the  acts  of  respiration 
in  the  air-tubes  and  vesicles  of  the  lungs,  or  within  cavities  formed 
in  these  organs.*  Proceeding  at  once  to  a  consideration  of  the  rales, 
the  points  to  be  first  settled  are,  the  number  which  are  to  be  recog- 
nized as  constituting  individual  signs ;  the  method  of  classification, 
and  the  appellations  by  which  they  are  to  be  distinguished  severally 
from  each  other.  Laennec  determined  the  rales  by  their  audible 
characters,  and  designated  them  after  resemblances  to  other  well- 
known  sounds.  Most  of  the  rales  discovered  by  him  are  still  recog- 
nized, and  the  same  appellations  are  generally  retained.  Andral 
proposed  to  divide  the  rales  after  their  anatomical  location  in  the  air- 
tubes,  vesicles,  or  cavities,  and  to  distinguish  them  from  each  other 
by  their  conveying  to  the  ear  the  sensation  either  of  the  presence  or 
absence  of  liquid,  the  former  being  called  moist,  and  the  latter  dry 
rales.'  As  a  basis  of  classification  this  is  convenient  and  advantage- 
ous. The  appellations,  however,  in  common  use  since  the  time  of 
Laennec  will  continue  to  be  employed,  and  they  are  so  interwoven  in 
medical  literature  that  it  would  be  undesirable  to  endeavor  to  substi- 
tute others,  even  were  they  in  some  respects  preferable.  Following, 
then,  the  plan  of  distribution  according  to  situation,  certain  rales  are 
produced  within  the  air-tubes,  the  larynx,  trachea,  the  two  bronchi, 
and  the  subdivisions  of  the  latter.  Those  produced  within  the  larynx, 
trachea,  and  two  bronchi,  may  be  .  arranged  into  one  class,  and  em- 
braced under  the  denomination  of  Tracheal  Males,  Tracheal  rales 
may  be  dry  or  moist.  The  latter  proceed  from  mucus  or  other  liquid 
collected  in  the  portions  of  the  air-tubes  just  named.  As  a  general 
remark,  they  occur,  excepting  when  they  are  transient,  only  as  an 
effect  of  the  movements  necessary  to  expel  morbid  products  from 
these  situations  becoming  ineffectual,  from  blunted  perception  and 

'  If  the  French  term  r&le  be  adopted,  it  should,  I  think,  be  anglicised,  and  I  shall  here- 
af\er  use  it  as  an  English  word. 

'  Skoda  restricts  the  application  of  the  term  rale  to  the  sounds  produced  by  liquid. 
The  dry  rales  he  calls  simply  sounds.  The  latitude  of  signification  accorded  to  the 
rales,  may,  however,  be  settled  fairly  by  conventional  usage,  and  there  is  a  convenience 
in  a  generic  term  applied  to  all  new  or  adventitious  sounds. 
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defective  muscular  power.  The  tracheal  rales  are  therefore  charae- 
teristic  of  the  moribund  state,  or  indicate  generally  that  this  state  is 
nigh  at  hand.  Constituting  what  is  popularly  known  as  the  ^^  death 
rattle,"  they  are  sufficiently  loud  to  be  heard  often  at  a  considerable 
distance,  and  indicate  to  the  ear  the  presence  of  liqmd.  They  are 
exaggerated  types  of  certain  of  the  moist  rales  produced  within  the 
pulmonary  air-tubes.  Dry  rales  may  be  produced  within  these  see- 
tions  of  the  air-passages  when  there  exists  contraction  at  the  glottis 
from  spasm,  oedema,  exudation  of  croup,  etc. ;  or  when,  from  the 
pressure  of  a  tumor,  the  presence  of  a  foreign  body,  morhid  deposits 
or  growths,  the  calibre  of  the  tube  is  sufficiently  diminished  at  a  point 
below  the  glottis.  They  consist  of  wheezing,  whistling,  or  crowing 
sounds,  more  or  less  intense,  which  may  be  audible  at  a  distance^ 
without  stethoscopic  examination.  These  sounds  also  represent,  on  t 
large  scale,  the  dry  rales  produced  within  the  pulmonary  organs,  and 
involve  similar  physical  conditions.  Auscultation  of  the  larynx  v 
trachea  will  sometimes  reveal  dry  rales  not  otherwise  audihle,  and,  ii 
either  case,  may  be  useful  in  determining  the  precise  seat  of  an  ob- 
struction. Rales  produced  within  the  larynx  or  trachea  may  be  pro- 
pagated to  the  chest  and  heard  in  the  latter  situation.  It  is,  thoe- 
fore,  necessary  sometimes  to  auscultate  the  larynx  and  trachea  in 
order  to  determine  whether  sounds  heard  over  the  chest  sure  trans- 
mitted from  these  sections  of  the  air-tubes.  It  is  chiefly  in  the  tie 
points  of  view  just  named,  that  tracheal  rales  are  of  importance  in 
diagnosis. 

Adventitious  sounds  produced  within  the  pulmonary  suhdivisions  of 
the  bronchi  arc  called  the  Bronchial  Rales.  These  are  of  two  kinds, 
the  one,  indicating  by  the  character  of  the  sound,  the  presence,  aad 
the  other,  the  absence  of  liquid  in  the  bronchial  tubes.  The  former 
are  called  moist,  and  the  latter  dry  rales.  The  dry  hronchial  rtlei 
are  subdivided  into  two  varieties,  called  the  sibilant  and  9onorout. 
The  distinction  between  the  sibilant  and  sonorous  rales  consists  mainlj 
in  a  difference  of  pitch.  A  sibilant  rale  is  high-pitched,  and  as  the 
name  imports,  is  a  whistling  or  hissing  sound.  A  sonorous  rale  is 
low  or  grave  in  tone.  The  former,  in  general,  is  prodaced  in  the 
smaller,  and  the  latter  in  the  larger  bronchial  tubes.  Both  are  some 
times  distinguished  as  the  vibrating  rales.  Most  of  the  moist  bron- 
chial rales  are  usually  styled  mucous  rales,  the  liquid  concerned  ii 
their  production  being  generally  mucus.  They  are^  however,  pro- 
duced equally  by  other  fluids,  viz.,  pus,  softened  tuberculous  matter. 
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serum,  or  blood.  They  are  subdiyided  into  coarse  and  fine  rales. 
The  sound  in  the  former  instance  conveying  to  the  ear  the  idea  of 
large,  and  in  the  latter  of  small  bubbles.  These  variations  are  found 
to  correspond  to  differences  in  size  of  the  bronchial  tubes  in  which  the 
sounds  are  produced.  In  contrast  with  the  term  vibrating^  applied 
to  the  dry  rales,  the  moist  are  sometimes  called  bubbling  rales. 

A  moist  rale  produced  in  the  minute  bronchial  divisions,  but  not  in 
the  capillary  bronchise,  is  distinguished  as  a  sub-crepitant  rale.  The 
significance  of  this  title  is  derived  from  resemblance  to  a  sound  pro- 
duced within  the  vesicles,  to  which  reference  will  shortly  be  made. 
The  sub-crepitant  is  an  important  variety  of  the  moist  bronchial  rales. 

The  only  rale  positively  attributed  to  the  air-vesicles  is  called  the 
crepitant  or  crepitating ;  so  called  from  the  peculiar  character  of  the 
sound.     This  is  a  highly  important  physical  sign. 

Gurgling  is  a  name  applied  to  a  peculiar  sound  produced  by  bub- 
bling, and  the  agitation  of  liquid  contained  in  a  cavity  of  considera- 
ble size.  By  some,  however,  it  is  considered  as  simply  a  variety  of 
mucous  rale. 

In  addition  to  the  several  rales  just  enumerated,  there  are  certain 
sounds  occasionally  heard,  undetermined  as  regardjL their  location  and 
the  mode  of  their  production,  as  well  as  somewhat  varied  in  character. 
These  may  be  embraced  under  the  title  indeterminate  rales. 

By  reference  to  the  subjoined  tabular  view,  the  reader  will  be  able 
to  see  at  a  glance,  the  number  and  names  of  the  several  pulmonary 
rales,  which  are  to  be  subsequently  considered,  arranged  in  the  order 
in  which  they  have  just  been  briefly  described. 

Table  showing  the  Kumher^  Namesj  and  Anatomical  Situations  of  the  Pulmonary 

Rales, 

1.  Bbonchial. 

(      1.  Sibilant  rale. 
«.  Dor.  at  vibrating.  I     g.  Sonorous  rale. 


r      1.  G>ar8e  mucous  rale. 
6.  Moist,  mucous,  or  bubbling.  4      2.  Fine  mucous  rale. 

L     3.  Sul>crepitant  rale, 

2.   YlSIOULAK. 


8.  Cavbbhous. 


1.  Crepitant  rale. 

1.  Gurgling  rale. 

4.  Ihdbtbbminati. 

1.  R&U  cripitant  tec  d  grottet  bullety  of  Laennec. 

2.  Pulmonary  crumpling. 

3.  Pulmonary  crackling. 
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1.  Sibilant  rale. — Any  bronchial  sound,  not  a  modification  of  the 
normal  respiration,  in  other  words,  any  adventitious  sound  or  nle^ 
which  conveys  to  the  car  the  sensation  of  dryness,  and  is  acute  or 
high-pitched,  falls  under  this  denomination.  Frequently  the  Bound 
has  a  musical  tone,  resembling  sometimes  the  cry  of  a  young  animal, 
the  chirping  of  birds,  etc.  In  other  instances,  it  is  a  sharp,  clicking 
sound.  Occasionally  it  is  not  unlike  the  whistling  of  wind  through 
a  crevice  or  key-hole.  Without  any  uniformity  as  respects  tone,  or 
resemblance  to  particular  well-known  sounds,  a  sibilant  rale  is  cha> 
racterized  by  its  apparent  dryness  and  elevation  of  pitch.  With  this 
definition,  notwithstanding  its  diversities,  it  is  appreciated  without 
difficulty.  The  respiratory  murmur  may  continue  to  be  heard,  the 
rale  being  superadded,  or  the  former  may  be  masked  by  the  latter. 
It  may  accompany  the  inspiratory  or  the  expiratory  act,  oftener  the 
former  when  confined  to  one,  but  it  sometimes  attends  both  acts. 

A  sibilant  rale  is  frequently  variable,  occurring  not  with  each  nu^ 
cessive  respiration,  but  at  irregular  intervals,  continuing  perhaps  ftr 
a  few  moments,  then  ceasing,  and  again  reappearing.  It  is  TuiaUe 
as  regards  intensity,  as  well  as  other  characters.  It  may  be  ofiea 
suspended  by  an  act  of  coughing.  It  is  apt  to  vary  also  in  situmtioi^ 
being  heard  at  one  moment  in  a  certain  part  of  the  chest,  and  the 
next  moment  in  another  part ;  thus  changing  its  seat,  it  may  be,  fre* 
quently,  within  a  short  space  of  time.  The  rale  may  be  more  or  lea 
diffused  over  the  entire  chest,  or  confined  to  one  side,  or,  agail^ 
limited  to  a  circumscribed  space. 

The  sibilant  rale  is  produced  within  the  smaller  branches  of  the 
bronchial  tubes.  This  is  the  rule,  with  perhaps  exceptional  instaneei 
in  which  it  originates  in  the  larger  bronchise  in  consequence  of  their 
calibre  being  diminished  by  morbid  changes.  Laennec  attributed  its 
production  to  the  space  within  the  tubes  becoming  contracted  at  oe^ 
tain  points  by  swelling  of  the  mucous  membrane.  From  its  vuii- 
bility,  however,  and  the  fact  that  it  frequently  disappears  afttf  tt 
act  of  coughing,  it  is  probably  due  in  many  if  not  most  instances,  te 
tenacious  mucus  adhering  to  the  walls  of  the  tubes  with  suffideit 
firmness  to  occasion  a  partial  obstacle  to  the  current  of  air,  and  pin 
rise  to  sonorous  vibrations  without  bubbling.  This  explanation  ii 
sustained  by  the  fact  that  the  rale  is  observed  especially  at  tk 
commencement  of  inflammation  of  the  mucous  membrane  lining  the 
smaller  tubes,  when  the  mucus  secreted  is  small  in  quantity  and  adhe* 
sive.     The  swelling  of  the  membrane,  greater  in  some  portionB  tha 
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in  others,  reducing  thereby  the  capacity  of  the  tubes,  not  uniformly, 
but  irregularly,  may,  it  is  probable,  give  rise  to  dry  rales,  which,  under 
these  circumstances,  are  more  persistent.  Spasm  of  the  muscular 
fibres  also  induces  the  requisite  physical  conditions.  So,  also,  pres- 
sure of  a  tumor  on  the  tubes,  diminishing  their  size,  and  changing 
their  direction,  but  not  sufficiently  to  produce  obstruction. 

In  the  majority  of  instances  a  sibilant  rale  is  a  sign  either  of 
catarrh  or  bronchitis  seated  in  the  smaller  tubes.  If  it  be  heard 
more  or  less  over  the  chest  on  both  sides,  associated  with  certain 
symptoms,  febrile  movements,  etc.,  the  evidence  is  very  strong  of  the 
early  stage  of  capillary  bronchitis  occurring  as  a  primitive  affection ; 
for  bronchitis  is  one  of  the  symmetrical  diseases,  which  is  not  true, 
to  the  same  extent,  of  diseases  in  which  bronchitis  is  liable  to  occur 
as  a  contingent  affection.  On  the  other  hand,  if  it  be  confined  to 
one  side  of  the  chest,  it  may  be  due  to  bronchitis  occurring  as  a 
secondary  affection,  for  example,  in  connection  with  pneumonitis  or 
pleurisy.  If  it  be  restricted  to  a  circumscribed  space  at  the  summit  of 
the  chest  on  one  side,  taken  in  connection  with  other  facts,  it  inferen- 
tially  points  to  the  existence  of  phthisis ;  for  circumscribed  capillary 
bronchitis  rarely  occurd  except  in  the  immediate  vicinity  of  a  tubercu- 
lous deposit,  and  it  is  at  the  summit  of  the  chest,  near  the  apex  of  the 
lung,  that  this  deposit  takes  place.  The  sign  is  present  in  a  marked  de- 
gree in  asthma  proceeding  from  spasm  of  the  bronchial  tubes,  generally 
associated  with  pulmonary  catarrh  or  bronchitis ;  and  it  is  still  more 
marked  if  the  catarrh  or  bronchitis  occur  in  connection  with  emphy- 
sema. Under  the  circumstances  last  mentioned,  it  is  most  prominent 
in  the  expiration,  owing  to  the  same  causes  which  occasion  a  prolonged 
expiratory  murmur,  viz.,  impaired  elasticity  of  lung,  and  the  neces- 
sity of  increased  muscular  power  to  expel  the  air  from  the  over-dis- 
tended cells.  Although,  therefore,  the  presence  of  the  sign  gene- 
rally denotes  inflammation  of  the  mucous  membrane  lining  the  smaller 
tubes,  or  irritation  bordering  on  an  inflammatory  state,  the  diagnosis 
would  often  be  incomplete  were  not  other  signs  taken  into  account, 
as  well  as  symptoms  which  disclose  the  coexistence  of  other  affec- 
tions, viz.,  pneumonia,  pleurisy,  tubercle,  and  emphysema.  It  is 
only  after  excluding  these  several  affections  by  the  absence  of  their 
diagnostic  criteria,  that  the  sign  denotes  a  morbid  condition  pertain- 
ing solely  to  the  bronchial  tubes. 

2.  Sonorous  rale. — ^This  expression,  which  the  French  apply  to  all 
the  dry  bronchial  rales,  by  English  writers  is  limited  to  those  dis- 
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tinguished  from  the  sibilant  rale  by  gravity  of  tone.  A  sonorous  rale 
may  be  defined  to  be  any  dry  adventitious  sound  produced  within  the 
bronchial  tubes,  not  acute  or  high  in  pitch.  The  exact  line  of  de- 
marcation between  the  sibilant  and  sonorous  rales  cannot  be  defined 
in  words,  nor .  is  it  necessary  to  make  the  distinction  with  rigorou 
exactitude  in  practice.  Sonorous  rales  are  due  to  the  same  physied 
conditions  as  the  sibilant,  the  only  difference  as  regards  their  prod]l^ 
tion  pertaining  to  location.  They  proceed  from  the  larger  bronchiil 
tubes.  In  their  audible  characters  they  are  not  more  uniform  than 
the  sibilant  rales.  Among  the  diversity  of  sounds  to  which  they  may 
be  compared  are  the  snoring  of  a  person  sleeping,  heard  at  a  dis- 
tance, the  humming  of  a  musquito,  the  cooing  of  a  pigeon,  a  note 
of  a  bass-viol  or  bassoon,  etc.,  etc.  The  tone  is  oftencr  more  dis> 
tinctly  musical  than  that  of  the  sibilant  rales.  The  sound  is  also 
louder  and  stronger,  being  sometimes  heard  at  a  distance,  without 
auscultation,  and  producing  a  vibration  or  thrill  perceived  by  placing 
the  hand  on  the  chest. 

The  remarks  in  connection  with  the  sibilant  rale  as  to  variablenes 
of  intensity  and  peculiarity  of  tone,  change  of  place,  cessation  and 
reappearance,  and  suspension  by  acts  of  coughing,  are  equally,  and, 
indeed,  even  more  applicable  to  the  sonorous  rale.  Like  the  sibOam^ 
the  sonorous  rale  may  accompany  either  act  of  respiration,  or  botk 
acts.  When  confined  to  one,  it  is  more  apt  to  be  produced  by  expi- 
ration, in  this  particular  differing  from  the  sibilant  rale. 

Sonorous  rales  denote  either  pulmonary  catarrh,  or  bronchitii 
affecting  the  larger  bronchial  tubes ;  which  may  be  primary  affectiotf 
or  complications  of  other  diseases,  viz.,  pneumonitis,  tubercle,  emphy- 
sema, etc.  The  coexistence  of  other  morbid  conditions  is  to  h 
determined  by  the  associated  signs,  in  conjunction  with  symptomB. 
Occurring  in  connection  with  other  diseases  which  are  oftencr  limited 
to  one  side  of  the  chest  than  primary  catarrh  or  bronchitis,  it  wiH  le 
confined  to  the  side  affected ;  and  hence,  when  present  on  both  BidOb 
it  is  presumptive  evidence  that  the  bronchial  affection  is  primaiy. 

The  sonorous  and  sibilant  rales  are  often  heard  in  combinatioi; 
that  is,  the  sonorous  existing  at  some  parts  of  the  chest,  and  tk 
sibilant  at  other  parts  at  the  same  moment ;  or  the  two  alternating 
at  irregular  intervals  with  successive  acts  of  respiration  in  the  mm 
situation ;  or,  again'  both  appreciable  at  the  same  instant,  sometfaiei 
commingled  together,  and  sometimes  succeeding  each  other  at  difs^ 
ent  periods  of  a  single  respiration.     When  combined,  it  is  eTideM 
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that  the  bronchial  action  is  seated  both  in  the  larger  and  smaller 
tubes.  The  sonorous,  like  the  sibilant  rale,  is  especially  marked  in 
cases  of  pulmonary  catarrh  or  bronchitis  occurring  in  connection  with 
emphysema.  It  is  in  such  cases  that  the  sounds  are  sometimes  so 
intense  as  to  be  heard  at  a  distance.  On  applying  .the  ear  to  the 
chest  in  the  early  part  of  these  affections,  or  during  a  paroxysm  of 
asthma,  frequently  a  great  variety  of  musical  tones  are  heard,  which, 
if  auscultation  be  continued,  are  found  to  undergo  constant  mutations. 
They  are  sometimes  continuous,  not  only  during  the  two  acts  of  respi- 
ration, but  uninterrupted  by  the  intervals  between  successive  respira- 
tions, the  contraction  of  the  lung  prolonging  the  sounds  with  expira- 
tion after  the  visible  expiratory  movements  have  ceased.  In  the 
progress  of  catarrh  and  bronchitis  they  diminish,  or  cease  entirely, 
becoming  merged  in  the  moist  rales  to  be  presently  considered. 

The  discrimination  of  both  species  of  the  dry  rales  from  other 
sounds  emanating  from  the  chest  is  attended  with  no  difficulty.  A 
mere  description  of  their  characters  suffices  for  their  recognition  when 
heard  for  the  first  time.  They  are  quite  unlike  any  of  the  modifica- 
tions of  the  natural  respiratory  sounds,  and  are  distinguished  by 
points  not  less  striking  from  other  rales.  As  diagnostic  signs  they 
are  important,  indicating,  as  has  been  stated,  in  the  great  majority  of 
instances,  the  early  stage  of  bronchial  catarrh  or  inflammations,  affec- 
tions of  frequent  occurrence.  As  denoting  these  affections,  their  sig- 
nification is  almost  positive ;  and  if  the^  are  present  extensively  on 
both  sides  of  the  chest,  together  with  the  negative  evidence  afforded 
by  the  absence  of  the  signs  of  other  diseases,  the  diagnosis  is  com- 
plete. Pulmonary  catarrh  and  bronchitis,  however,  not  unfrequently 
occur  as  complications  of  other  diseases.  Under  these  circumstances 
the  former  are  oftener  confined  to  one  side  of  the  chest,  or  still  more 
circumscribed,  while  the  reverse  is  the  rule  when  these  affections  are 
idiopathic  or  primary.  But  the  fact  of  their  existence  as  complica- 
tions is  to  be  established  by  the  concomitant  signs  and  symptoms  of 
the  co-existmg  diseases. 

8.  Mucous  rales. — The  mucous  rales  are  the  moist  bubbling  sounds 
produced  in  any  portion  of  the  bronchial  tree  except  the  minute 
branches,  the  sounds  in  the  latter  situation  constituting  the  sub-crepi- 
tant  rale.  The  term  mucous  is  here  used  in  a  generic  sense  to  com- 
prehend sounds,  essentially  similar  in  character,  which  are  due  to  the 
presence  of  any  liquid  in  the  subdivisions  of  the  bronchi.  Mucus  is  the 
kind  of  liquid  oftenest  present ;  but  other  kinds  are  pus,  blood,  softened 
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tubercle,  and  sernm.  Whenever  either  of  the^  fluids  ia  contained 
within  the  bronchial  tubes,  the  currents  of  air  with  the  respiratory 
acts,  together  with  agitation  of  the  liquid,  cause  explosive  bubbles, 
which  give  rise  to  sounds  more  or  less  intense.  These  sounds  have  a 
bubbling  character,  which  is  distinctive.  In  contrast  with  the  rales 
already  considered,  they  afford  intrinsic  evidence  of  the  presence  of 
a  liquid ;  in  other  words,  the  car  appreciates  at  once,  the  fact  that  they 
are  moist  rales.  Differences  in  the  quality  of  the  liquid,  as  r^ 
spects  viscidity,  etc.,  doubtless  affect  somewhat  the  character  of  the 
sound.  The  variations,  however,  due  to  this  source  are  not  snfficiaitlj 
defined  to  serve  as  the  basis  of  well-marked  distinctions.  So  far  ai 
the  audible  characters  are  concerned,  the  only  inference  to  be  drawn 
is,  that  liquid  of  some  kind,  in  greater  or  less  abundance,  is  containel 
in  the  bronchial  tubes.  Generally  the  kind  of  liquid  is  determined 
demonstratively  by  an  examination  of  the  matter  of  expectoration. 
The  mucous  rales  may  be  imitated  by  blowing  through  a  tube  intro- 
duced into  any  liquid. 

The  character  of  the  sounds  indicates  the  size  of  the  tubes  inwUdi 
they  are  produced.  In  the  larger  tubes  the  bubbles  appear  to  be  of 
greater  volume :  perhaps,  the  difference  is  in  part  owing  to  the  space 
in  which  the  explosions  occur.  At  all  events,  the  bubbling  sounds 
differ  perceptibly  according  to  the  dimensions  of  the  bronchial  sub- 
divisions in  which  they  are  produced.  This  has  been  shown  by  ex- 
periments in  which,  after  death,  sounds  differing  according  to  the  m 
of  the  tubes  are  produced  by  injecting  fluids^into  different  secuois 
of  the  bronchia^,  and  afterward  introducing  currents  of  air  by  inb- 
tion.^  These  differences  are  expressed  by  the  adjectives  coarse  nnd 
fine ;  and  the  different  degrees  of  coarseness  and  fineness  are  expressed 
approximately  by  words  of  quantity,  such  as  very,  considerahUj  moit 
ratey  etc.  These  expressions  are  sufficiently  precise  for  practical  pO' 
poses.  The  coarsest  mucous  rales,  then,  are  produced  in  the  largert 
bronchial  tubes ;  they  lose  this  quality  gradually  in  the  subdivisotf 
of  these  tubes,  until  in  the  smaller  ramifications  before  reaching  tk 
minute  branches,  they  assume  the  quality  of  fineness ;  and  this  finfr 
ness  merges  into  the  still  finer  sub-crepitant  rale.  It  would  be  dif- 
cult  to  determine  the  particular  locality  at  which  the  sounds  cease  to 
be  coarse  and  become  fine ;  and  it  is  equally  difficult  to  draw  the  liM 
of  demarcation  between  the  two  classes  of  sounds  with  exaotitali; 
but  such  precision  is  of  no  consequence  in  diagnosis. 

*  Barth  and  Roger. 
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The  macons  rales  resemble  the  dry  rales  in  yariableness.  They 
are  liable  to  appear  now  here  and  now  there,  shifting  their  seat  from 
one  part  of  the  chest  to  another  part ;  occurring  not  with  each  respi- 
ration, but  intermittingly  in  the  same  locality,  and  are  often  removed 
for  a  time  by  an  act  of  expectoration.  The  bubbling  sounds  heard  at 
the  same  moment  in  a  single  spot  may  not  be  uniform.  Bubbles  of 
unequal  volume  appear  to  be  commingled  together.  The  sounds 
may  be  heard  with  inspiration  or  with  expiration,  or  with  both  acts. 
Finally,  they  may  exist  on  both  sides  of  the  chest,  or  on  one  side 
only,  or  in  a  circumscribed  space  on  one  or  both  sides. 

In  the  great  majority  of  cases  mucous  rales  constitute  the  physical 
sign  of  pulmonary  catarrh  or  bronchitis  advanced  to  the  second  stage, 
or  the  stage  of  mucous  secretion.  The  rales,  other  things  being  equal, 
will  be  diffused  over  the  chest,  and  intense  in  proportion  to  the  extent 
to  which  the  irritation  or  inflammation  pervades  the  bronchial  mucous 
membrane,  and  the  abundance  of  the  mucus  secreted  in  consequence. 
If  fine  and  coarse  rales  are  intermingled,  which  is  not  infirequently 
the  case,  it  is  evidence  that  the  affection  of  the  membrane  is  not  con- 
fined to  the  larger  tubes,  but  extends  to  those  of  smaller  size.  In 
the  progress  of  the  affections  just  mentioned,  the  dry  rales  may 
gradually  disappear  and  give  place  to  the  moist ;  but  it  is  not  infre- 
quently the  case  that  the  former  do  not  entirely  cease,  and  the  dif- 
ferent varieties  of  the  dry  and  moist  rales  are  combined  in  various 
and  constantly  varying  proportions. 

In  view  of  the  fact  that  bronchitis  and  pulmonary  catarrh  affect 
the  bronchial  tubes  on  both  sides  of  the  chest  equally,  if  mucous  rales 
are  found  on  the  two  sides,  and  especially  toward  the  lower  part  of 
the  chest  behind,  the  evidence  of  one  or  the  other  of  the^e  affections 
is  almost  conclusive.  The  rales  are  most  apt  to  be  present,  or  to  be 
more  marked  in  the  situation  just  mentioned,  viz.,  at  the  lower  part 
of  the  chest  behind,  on  account  of  the  larger  number  of  bronchial 
subdivisions,  the  greater  amount  of  inflammation  in  this  situation,  and 
also  because,  from  their  position,  the  removal  of  their  liquid  contents 
is  effected  less  easily  than  from  the  tubes  at  the  superior  portion  of 
the  lungs. 

If,  on  the  other  hand,  the  rales  are  confined  to  one  side  of  the 
chest,  they  denote  a  bronchial  affection  not  primitive,  but  secondary, 
occurring,  for  example,  as  a  complication  of  pneumonitis.  Or  they  may 
be  produced  by  the  presence  of  liquid  in  the  bronchial  tubes  irrespec- 
tive of  any  affection  of  the  tubes  themselves.  Thus,  pus  in  this  situation 
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may  be  derived  from  the  pleural  caTitj,  the  Ilrer,  or  an  abscess  fomed 
i^ithiQ  the  pnlmonarj  parench  jma :  the  tubes  may  con  tain  blood  is 
cmm  of  liaemoptjsia,  or  pulmonary  apoplexy,  or  eerum  in  bronclioirlMEft 
and  oedema.  In  all  3Ecb  instances  the  nature  of  the  disease  to  which 
the  mucous  rales  are  incidtnt,  is  to  be  determined  by  otber  aasoctated 
signs  and  by  symptoms. 

If  the  rales  are  conEned  to  a  circumscribed  space  at  the  summit  < ' 
the  chest;  or^  ereo  if  they  are  more  marked  in  this  situatioD,  and  es^v 
cially  if  they  are  either  present  on  one  side  only,  or  persisttnglj  wasn 
marked  on  one  side  than  on  the  other^  they  constitute  a  sign  Btgmficaaft 
of  phthisis,  like  the  dry  rales^  particularly  the  eihilaut,  under  aimilir 
conditions,  and  for  the  same  reason^  viz.,  they  indicate  a  brondiidi 
confined  to  a  small  section  of  the  bronchial  tubes.  Thus  restricted, 
the  disease  is  never  primitive^  but  dependent  on  a  prior  local  aSectioii, 
which  affectionj  when  the  circumscribed  bronchitis  is  Eituated  at  the 
summit  of  the  chest,  in  the  vast  majority  of  case@,  is  tubercdou 
Mucous  rales  are  apt  to  attend  tuberculous  disease  in  all  stages  d 
its  progress,  being  produced  not  alone  by  broncbitis  occnrrtng  si  i 
complication,  but  by  the  presence  of  liquid  derived  from  tubereulooi 
excavations.  Moreover^  the  bubbling  and  agitation  of  the  liquid  ood- 
tents  of  small  cavities  occasion  rales  which  cannot  be  distingtuaM 
from  those  produced  within  the  large  bronchial  tubes >  In  genenl 
mucous  rales  do  not  accompany,  in  a  marked  degree,  tuberculous  dis- 
ease prior  to  the  stage  of  aoftening  and  excavation. 

4.  Sxilhcrepitant  rale. — By  some  writers,  all  the  moist  broncbisl 
rales  are  embraced  under  this  title ;  *  andj  on  the  other  hantl,  lltf 
Bub-crepitatit  might  with  propriety  be  regarded  as  a  variety  of  mucois 
rale.  A  reason  for  making  it  a  separate  physical  sign  is,  that  af- 
pr ox i mating  in  certain  of  its  characters  to  the  rale  produced  withio 
the  air-vesicles,  it  is  important  to  ho  discriminated  from  the  lalt^* 
The  name  expresses  the  resemblance  just  referred  to*  The  sn^ 
crepitant  rale  forms  an  intermediate  link  between  the  mucous  andthfl 
crepitant  rales*  It  is  distinguished  from  the  mucous  rales  bj  its  greats 
degree  of  fineness.  It  is  produced  in  the  minute  bronchial  ratnilci- 
tions^  but  not  in  the  capillary  bronchi.  Its  locality  accounts  for  iu 
being  finer,  that  is,  for  the  bubbling  being  smaller  than  other  broncbiii 
rales.  The  bubbling  character  of  sound  is  however  preserved ;  ^ 
sensation  conveys  the  idea  of  the  presence  of  &  liquid  in  tnbei  d 
small  dimensions.     The  bubbling  sound  is  generally  unequal ;  Ib 

'  E^nh  and  Roger. 
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other  words,  it  seems  to  be  made  up  of  babbles  uniformly  small,  but 
of  different  volumes.  This  character  is  due  to  the  fact  that  the  subdi- 
visions in  which  the  rale  is  produced,  although  minute,  are  not  of  the 
same  calibre.  It  is  heard  in  inspiration  and  expiration,  with  either 
or  with  both.  It  may  continue  during  the  whole  duration  of  the  in- 
spiratory or  the  expiratory  sound,  or  be  heard  only  during  a  small 
portion  of  one  or  both  of  the  respiratory  acts. 

In  its  persistence  it  presents  somewhat  of  the  irregularity  and  want 
of  uniformity  which  characterize  the  mucous  rales,  but  its  variable- 
ness is  less  marked.  These  few  points  are  important  to  be  borne  in 
mind  with  reference  to  its  distinctive  characters  as  contrasted  more 
particularly  with  the  crepitant  rale. 

The  sub-crepitant  rale  attends  those  affections  in  which  a  liquid  is 
present  in  the  minute  bronchial  branches.  The  liquid  is  different  in 
different  forms  of  disease,  presenting  the  same  varieties  as  in  the  case 
of  the  mucous  rales,  viz.,  mucus,  pus,  serum,  softened  tubercle,  blood. 
These  different  liquids  are  present  in  the  minute  bronchial  branches,  in 
capillary  bronchitis,  pneumonitis,  oedema  of  the  lungs,  phthisis,  haemop- 
tysis, and  pulmonary  apoplexy.  The  sub-crepitant  rale,  therefore,  is 
liable  to  occur  in  each  of  these  diseases.  So  far  as  the  audible  characters 
pertaining  to  the  rale  are  concerned,  it  is  impossible  to  determine  there- 
by the  nature  of  the  liquid  giving  rise  to  the  bubbling  sound.  This  as- 
sertion is  in  opposition  to  the  views  of  Foumet,  who  describes  a  dis- 
tinct rale  for  each  of  the  several  affections  just  named.  In  this  he 
is  not  followed  by  other  auscultators,  who  regard  the  rale  as  essen- 
tiaUy  identical  in  all,  although  by  no  means  uniform  in  every  respect, 
even  in  different  cases,  and  at  different  periods  of  the  same  affection. 
The  discrimination  of  the  different  affections  characterized  by  the 
presence  of  this  sign,  is  to  be  based,  not  on  intrinsic  differences  in 
the  characters  pertaining  to  sound,  but  on  other  circumstances  to 
which  I  shall  briefly  allude. 

In  capillary  bronchitis  the  membrane  lining  the  minute  bronchial 
branches  is  the  seat  of  inflammation.  The  inflammation  may  be 
limited  to  this  section  of  the  bronchial  tubes,  or  it  may  affect,  at  the 
same  time,  the  larger  subdivisions.  The  sub-crepitant  rale  in  this 
disease  is  due  to  the  presence  of  mucus.  It  succeeds,  and  may  be 
more  or  less  intermingled  with,  the  sibilant  rale,  and  if  the  affection 
be  not  confined  to  the  minute  branches,  also  with  the  sonorous  and 
mucous  rales.  Capillary,  as  well  as  ordinary  bronchitis,  affecting,  when 
primary,  both  sides  of  the  chest,  the  rale  will  be  present  on  the  two 
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gides,  and  especially  at  tlie  base  of  the  chest  hehind*  Thia  is  an 
portant  diagnostic  point,  inasmuch  as  the  other  affectioQA  to  wl 
the  rale  is  incident^  are  usually  confined  to  one  side  of  the  cheel* 
8tib-crepitant  rale  at  the  base  behind  on  both  aides  is  almost  con- 
clusive evidence  of  capillary  bronchitia,  as  diatinguished  from  pnen- 
monitisj  in  which  the  crepitant  rale,  in  the  great  majority  of  cases,  te 
present  on  one  side  only*  But  other  eyidence  derived  from  phyM« 
exploration  may  be  brought  to  bear  on  the  difiterential  diagnosis, 
cludive  of  the  characters  dtstinguishing  the  crepitant  from  the  sulh 
crepitant  rale.  In  capillary  bronchids  the  percussion-re&onance  ccin- 
tinues  clear^  while  in  pneumonitis  it  becomes  dulh  In  the  former  the 
sub- crepitant  rale  continues,  and  is  replaced  by  the  vesicular  murmur; 
in  the  latter  it  soon  diminishes  or  ceases  entirely,  and  generally  giTei 
place  to  the  bronchial  respiration.  These  circumstances  will  aid  k 
arriving  at  a  positive  conclusion  in  instances  in  which,  jadgin^  frum 
the  intrinsic  characters  pertaining  to  the  rale,  there  might  be  room 
for  doubt. 

The  sub*crepitant,  howoTer,  as  well  as  the  crepitant  rale  beloi]|l 
to  the  natural  history  of  pneumonitis.  It  occurs  in  a  certain  p^opo^ 
tion  of  cases  during  the  stage  of  resolution,  having  been  preceded  hj 
the  crepitant  rale,  and  the  physical  signs  of  solidification  of  \wd^ 
'With  the  latter  signs  it  is  moreover  associated.  Under  these  eireuiii- 
stanees  it  constitutes  the  rhoncus  crepitanB  redux^  or  returning  cre|»- 
tant  rale  of  Laennec* 

In  pulmonary  oedema  the  sub- crepitant  rale  is  due  to  the  pr^Moei 
of  serous  fluid  within  the  minute  bronchial  branches.  Occurring  ia 
connection  with  this  rather  rare  form  of  disease,  it  is  usual Ij  limitei 
to  one  side  of  the  chest ;  is  present  on  the  posterior  surface ;  ac^a- 
panied  with  more  or  less  dulness  on  percussion,  and  found  in  coniuee- 
tion  with  the  ulterior  morbid  conditions  upon  which  the  productioiii  d 
oedema  depends,  ¥iz>,  disease  of  heart,  more  especially  blood  chsai^i 
leading  to  stasis  in  the  pulmonary  capillaries  (as  in  fevers)^  or  favoring 
serous  transudation.  These  circumstances^  together  with  the  absen« 
of  more  or  less  of  the  physical  signs  of  pneumonitia,  in  addition  10 
the  characters  distinguishing  the  snb-crepitant  and  crepitant  riM 
enable  us  to  exclude  the  latter  affection. 

In  phthisis  a  sub-crepitant  rale  may  be  due  to  Circomscribed  capil- 
lary bronchitis  in  the  vicinity  of  the  tuberculous  deposit,  or  it  loij 
proceed  from  the  presence  of  liquefied  tubercle  in  the  minnte  taU^ 
In  the  first  instance,  it  may  occur  early  in  the  disease  ;  in  th#  lattir» 
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not  until  a  later  period,  after  softening  has  taken  place.  In  either 
case  its  significance  depends  on  conditions  similar  to  those  which 
render  a  sibilant  or  a  mucous  rale  a  sign  of  tuberculosis,  yiz.,  its  situa- 
tion at  the  summit  of  the  chest,  within  a  circumscribed  space.  With 
these  conditions,  a  sub-crepitant  rale  is  strongly  indicative  of  the  ex- 
istence of  phthisis. 

In  haemoptysis  and  pulmonary  apoplexy  the  presence  of  liquid  blood 
in  the  minute  bronchial  branches,  may  give  rise  to  a  sub-crepitant 
rale.  It  is,  however,  by  no  means  a  sign  constantly  attending  these 
affections.  It  is  observed  in  but  a  certain  proportion  of  cases,  and 
is  of  small  value  in  their  diagnosis.  Blood  escaping  from  the  pul- 
monary vessels  either  passes  into  the  larger  tubes,  and  is  expectorated ; 
or  it  coagulates,  constituting  apoplectic  extravasation ;  both  results 
doing  away  with  the  physical  conditions  necessary  to  develope  the 
rale  under  consideration. 

The  sub-crepitant  rale  is  an  important  physical  sign.  From  the 
mucous  rales  it  is  distinguished  chiefly  by  the  'sensation  which  it  con- 
veys of  a  finer  bubbling  sound.  The  characters  which  will  be  pre- 
sently found  to  mark  the  distinction  from  the  crepitant  rale  are,  the 
sense  of  a  liquid,  inequality  in  volume  of  the  bubbles,  its  presence  some- 
times with  expiration,  as  well  as  inspiration.  In  some  instances  the 
approximation  is  so  close  to  the  crepitant  rale  that,  it  must  be  con- 
fessed, judged  by  intrinsic  characters,  it  would  not  be  easy  practically 
always  to  make  the  distinction. 

6.  Crepitant  rale. — The  crepitant,  also  called  the  crepitating  and 
crepitous  rale,  is  distinguished  from  the  rales  already  considered  by 
its  origin.  It  is  a  vesicular  rale;  but  it  is  not  produced  exclusively 
within  the  vesicles.  The  anatomical  relations  of  the  air-cells  and 
the  capillary  bronchi  are  such  that  they  can  hardly  be  isolated  from 
each  other;  and,  in  fact,  the  physical  conditions  giving  rise  to  the 
crepitant  rale  pertain  equally  to  both. 

The  character  of  the  sound  is  well  expressed  by  the  term  crepitating. 
Laennec  compared  it  to  the  noise  produced  by  salt  in  a  heated  vessel. 
Barth  and  Roger  liken  it  to  the  crackling  of  a  moistened  sponge, 
expanding  close  to  the  ear  after  being  forcibly  compressed.  Dr. 
Williams  has  suggested  an  excellent  imitation,  viz.,  the  sound  caused 
by  rubbing  a  lock  of  hair  between  the  thumb  and  finger  close  to  the 
ear.  Other  illustrations  might  be  cited,  but  these  are  sufficient,  and 
the  one  last  mentioned  is  available  at  any  moment.  Opportunities 
for  studying  the  rale  itself  are  sufficiently  abundant  everywhere,  and 
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Liiennei:  r?TirieL  .r  jtnerriae.  md  Ji  r-iir.'inxiin'  Trtni  tti**  ^nf^iisu 
jpiniDii  r»srjeicn:r  -S  H'.'iie  jf  iDttucTHjii.  iz  ':&  :in!:mitg<i  ia  'xie  5»> 
siim  )f  31'jist:  rLtm.  Z-ienjiet:.  iow^v^r.  imiouicaiilj  i2!3iiDjan.<ii»t  a* 
!ripicuic  uui  iun-3r*7LrAac  rue*.  :ae  it^mzs  jf  uscizicccn.  5«T-i« 
"ie  rrj  iuTiur  ^eea  :::<L:ijara*L  sn*:?*  "jia  ::nie.  He-  'ies:£!x;&:ai  ue 
:r»pLia3.i:  u  :iie  Tit^^r  :r-TLraiic,  'jar  Ji  it<cr'Jjm:r  js  '^Oiiraccer?  ia  •«»■ 
^mizicn  T-.iij.  liie  iii*ri«>ii  :r'  inemii<:cL.a.  ie  =417^.  :i  ""  setisis  zjAriLjzt 
z^^asesB  lie  i;:in.i:T:c?r  :f  iim.'iirj. '  ±is«^ilcir.:R  ^:  uM  pr^Mea:  ij 
▼ii»5  iin^r.O'ire  -Jie  i*:ii2.«i  7;  ':ii;;cLei«w  ie'*4raeLei»  t^:iL5Lder  iiyiaas  11 
:iU5  }C  .Z3  llsz:zi*:zirrfi  :%anr-fs.  riie  5<  una  ic pears  ^o  ^e  aLk5e  » 
It  I  .iu'2*i  iizijer  :z  n  -r.-n-i  r:«i!pi:si:njii:**  ji  vll  r*sc«H:!a  ^v^^te&L  Ii 
liiia  'jiiiii-  :t  "re^  :-  idFir?  ir:ni  iie  ioi-rpiciaac  raLfc.  "^ici  i 
:omp»,*^i  :t  merial  f^Joz-L*.  :^jix  i^:  ^<i  babcLe*  ^'-Vtij  p\iak!»iiL 
-inert  Lf'irjix  :':iL*ic»i-rii:L7  ji  -•:ui':rf.  I^ie  ■fiiali^ot  Me  ursIiziaK 
:t  Diiiiii!:.*  5«:'iiitLi  ▼iii^'i  :t:ni.:uie  :■:  ?:ni  :Iie  ••recL-sia.c  rale  ss  iafs 
■,jft  :.K!^  :lia;  :ie  s^jwri*  .z  ▼!!:•.* ii  ^iiej  in  rrniice^i  ire  niixv  var:.YS 
.a  «::.;.     T!ie   :r-irr:L^;zzx  j^-'iz-i:*  ir?  npiilj  eT':tT»*ii^ -xrc^rrrac « 

Tjrun  ;t  rinp»:-r:.»r.  ::  T.:.:i  ::  ii?  *:ee!i  izzLj  viunipArvii.  The  laS- 
ir'ipi^iic  Id  T"iil  Li  -Jie  3ii«.'i:ci*  riles,  sik^  place  3i<jre  slowtr. 

In  ui#ii::ii:a  :•:  iie  ::r*r.'Ji;r  p':b.:i  -viL.':!!  pereiiEa  to  tbe  awikk 
^riA7*<%*r?,  zJiKT'i  ur*  i^Li-r*  i.:c  I-ess  iiiuLZ-.'dT-f.  The  crwiBiBt  nfc 
irt  ar.i;  TiriaoLe.     I:  ■:t:cuzies  ct:n;KiiiiT  for  a 
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changing  irith  different  respirations,  save  in  intensity,  and  this  is 
usually  proportionate  to  the  force  with  which  respiration  is  performed. 
It  is  sometimes  developed  by  forced  breathing  when  it  is  not  other- 
wise appreciable.  It  is  not  suspended  by  coughing  and  expectoration. 
On  the  contrary,  after  an  act  of  coughing,  the  respiratory  movements 
immediately  succeeding  being  more  forcible,  it  becomes  more  intense. 
Finally  it  is  heard  with  the  inspiratory  act  exclusively.  This  is  cer- 
tainly the  rule,  and  the  exceptions,  if  they  exist,  are  extremely  rare. 
This  last  point,  to  which  attention  was  first  called  by  Dance,  is  emi- 
nently distinctive ;  the  sub-crepitant  rale,  as  well  as  the  mucous  rales, 
being  present  frequently  in  the  expiratory,  as  well  as  the  inspiratory 
act.  This  point,  as  will  be  seen  presently,  has  an  important  bearing 
on  the  explanation  of  the  mechanism  by  which  the  rale  is  produced.^ 

Laennec  regarded  the  crepitant  rale  as  almost  pathognomonic  ojf 
the  early  stage  of  pneumonitis.  At  the  present  time,  its  distinctive 
characters  having  been  more  clearly  defined,  it  is  even  more  significant 
as  a  diagnostic  sign  than  heretofore.  A  true  crepitant  rale  is  very 
rarely  observed  except  in  the  early  stage  of  pneumonitis.  Moreover, 
it  is  very  rarely  the  case  that  it  is  absent  during  the  career  of  that 
disease.  The  opinion  of  Skoda  is  in  opposition  to  the  latter  state- 
ment. He  declares  that  not  only  has  he  failed  to  find  it  present,  but 
he  has  not  often  observed  it.  This  is  one  of  the  extraordinary  asser- 
tions enunciated  by  that  writer.  It  is  at  variance  with  the  observations 
of  others,  whose  opportunities  for  studying  this  disease  have  been  quite 
as  extensive.  For  example,  Grisolle,  who  has  contributed  the  results  of 
the  numerical  investigation  of  a  large  number  of  cases  of  pneumonitis, 
affirms  that  this  sign  was  wanting  in  only  four  instances.  M.  Aran 
failed  to  discover  it  in  only  one  of  fifty  cases.  That  it  is  not  invari- 
ably present  is  undoubtedly  true,  but  the  experience  of  most  ausculta- 
tors  is  united  on  the  fact  of  its  existence  being  the  rule  in  the  lobar 
form  of  pneumonitis.  In  the  lobular  form  of  children  the  rule  does 
not  hold  good.     Not  only,  therefore,  is  it,  as  originally  claimed  by 

I  A  pleural  friction-soiind  sometimes  bears  a  very  close  resemblance  to  the  crepitant 
rale,  so  that,  judged  by  the  audible  characters  alone,  the  former  may  be  mistaken  for 
the  latter.  This  I  state  from  experience.  Barth  and  Roger  state  this  liability  to  error, 
as  follows :  "  II  est  un  autre  bruit  qui  pourrait  facilement  induire  en  erreur  une  oreille 
peu  exerc^e:  \e  Jrottement  pUurUique  est  parfois  constitu^  par  une^e^rie  de  petits  craque- 
ments  successifs,  par  une  esp^ce  de  crepitation  in^gale,  que  le  rapproche  du  veritable 
rhoncbus  crepitant  C'est  sans  doute  cette  varibtd  de  bruit  qui  a  fait  dire  qu'il  ezistait 
un  rAU  eripitant  dona  lapleuritie."  P.  149. 
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the  founder  of  auscultation,  almost  pathognomonic  when  present,  but 
its  constancy  makes  it  reliable  as  a  diagnostic  criterion. 

It  is  usually  discovered  shortly  after  the  attack  of  pneumonia  in 
adults ;  but  this  rule  is  less  uniform  than  its  existence  at  some  period 
of  the  disease.  In  most  cases  of  frank  pneumonitis,  it  is  strongly 
marked  prior  to  the  physical  evidences  of  solidification,  viz.,  notable 
dulness  on  percussion  and  the  bronchial  respiration.  In  qnantitj 
and  intensity,  however,  different  cases  differ.  When  abundant,  it  is 
heard  during  nearly  the  whole  of  the  inspiratory  act.  If  produced 
throughout  an  entire  lobe,  or  within  the  cells  at  the  exterior  portion 
of  the  lung,  it  is  loudly  developed,  and  seems  very  near  the  ear;  bat 
when  confined  to  a  central  situation,  healthy  lung  intervening  between 
the  afiected  part  and  the  thoracic  walls,  it  is  comparatively  feeble  and 
distant.  In  these  respects  every  shade  of  diversity  is  presented  ii 
a  sufficiently  large  number  of  cases.  Frequently  it  continues  moR 
or  less  during  the  stage  of  solidification,  and  sometimes  it  does  not 
appear  prior  to  this  stage.  It  is  then  associated  generally  with  die 
bronchial  respiration  ;  and,  under  these  circumstances,  it  is  obserrel 
only  at  the  end  of  the  inspiratory  sound.  Occasionally  it  is  Am- 
loped  by  a  forced  inspiration,  when  it  is  not  appreciable  with  ordinaiy 
breathing.  The  situation  in  which  it  is  found  in  the  majority  of  die 
cases  of  pneumonia,  is  the  posterior  surface  of  the  chest,  espemOy 
below  the  scapula,  the  disease,  as  a  general  rule,  affecting  the  inferior 
lobe.  It  is  oftener  found  on  the  right  than  the  left  side,  because  the 
lower  lobe  of  the  right  lung  is  more  frequently  attacked.  Its  exis- 
tence on  one  side  of  the  chest  is  an  important  diagnostic  circnii- 
stance ;  for  pneumonitis,  in  the  vast  majority  of  cases,  is  confined  to 
one  side.  On  the  contrary,  capillary  bronchitis  as  uniformly  afieet 
ing  both  sides  equally,  the  sub-crepitant  rale  is  heard  on  both  sidei 
This  distinction,  aside  from  the  distinctive  characters  pertaining  tP 
the  crepitant  and  the  sub-crepitant  rales  respectively,  suffices,  in 
general,  for  a  differential  diagnosis.  A  rale,  concerning  which  vi 
may  have  some  doubt  whether  to  regard  it  as  a  crepitant  or  sab- 
crepitant,  if  it  be  present  on  the  posterior  surface  of  the  chest  on 
both  sides  is,  in  all  probability,  a  sub-crepitant ;  but  if  confined  to 
the  posterior  surface  on  one  side,  the  chances  are  equally  great,  tkat 
it  is  a  crepitant  rale. 

Pneumonitis  may  be  complicated  with  general  bronchitis.  TMi 
coincidence  is  not  frequent,  but  of  occasional  occurrence.  The  vwi- 
cular  rale  and  the  bronchial  rales,  will  then  be  likely  to  be  yariondj 
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combined.  Capillary  bronchitis  and  pneumonitis  are  sometimes  as- 
sociated. In  a  case  of  this  description  which  recently  came  under 
my  observation,  the  fact  of  the  concurrence  of  the  two  diseases 
jbaving  been  demonstrated  after  death,  the  sub-crcpitant  rale 
existed  on  both  sides,  but  on  one  side  the  sub-crepitant  and  crepitant 
rales  were  distinctly  appreciable  during  the  same  inspiration,  the 
former  during  the  first  part,  and  the  latter  at  the  close  of  the  act. 

The  returning  crepitant  rale,  rdle  crepitant  de  retouTy  described 
by  Laennec  as  characterizing  the  resolution  of  pneumonitis,  occurs  in 
only  a  certain  proportion  of  cases.  It  denotes  the  presence  of  liquid 
in  the  smaller  bronchial  branches,  and  is  a  sub-crepitant  rale.  This, 
in  fact,  with  our  present  knowledge  of  the  two  rales,  is  a  fair  infe- 
rence from  the  description  by  Laennec.  The  occurrence  of  the  sub- 
crepitant  rale  at  this  stage  of  pneumonitis  has  already  been  men- 
tioned. 

In  the  vast  majority  of  cases,  the  crepitant  rale  denotes  pneumo- 
nitis. It  is  not,  however,  true  that  it  never  occurs  in  any  other  affec- 
tion. It  has  been  observed  in  oedema,  and  possibly  in  haemoptysis. 
In  these  affections,  the  rale  is  generally  a  sub-crepitant,  but  the 
presence  of  serum,  and  perhaps  of  blood,  in  the  air-cells,  may  give' 
rise  to  a  rale  essentially  similar  to  the  true  crepitant  of  pneumonitis. 
In  haemoptysis,  the  expectoration  of  blood  settles  the  diagnosis. 
Moreover,  in  this  case  the  rale  will  be  found  at  the  summit  of  the 
chest  in  front,  and  not  on  the  posterior  surface,  as  in  the  larger  pro- 
portion of  cases  of  pneumonitis,  haemoptysis  being  generaUy  incident 
to  tuberculous  disease.  The  differential  diagnosis  of  pneumonitis 
and  oedema,  is  to  bo  based  on  the  associated  circumstances  which  will 
usually  suffice  for  discrimination  without  much  difficulty.  (Edema  is 
comparatively  rare.  It  occurs  in  certain  pathological  connections, 
and  is  unattended  by  the  symptoms  which  usually  accompany  an 
attack  of  pneumonitis. 

A  crepitant  rale,  at  the  summit  of  the  chest  on  one  side  in  front, 
confined  within  a  circumscribed  space,  is  a  significant  sign  of  phthisis. 
Primitive  pneumonitis,  in  the  adult,  as  already  stated,  generally  in- 
vades an  entire  lobe,  and  in  the  great  majority  of  instances,  an  infe- 
rior lobe.  When  situated  toward  the  apex  of  the  lung,  and  extending 
over  a  small  area,  the  pneumonitis  is  secondary,  and  the  antecedent 
affection  is  probably  tuberculosis,  inflammation  having  been  developed 
in  the  immediate  vicinity  of  the  tuberculous  deposit.    This  rale,  with 
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the  conditions  just  stated,  becomes  a  sign  of  phthisis  like  the  sibO&nt, 
the  mucaud,  and  the  sub-crivpitant  rales,  under  simUar  cireiinmtaneeai 
The  explanation  of  the  mechanism  bj  which  the  crepitant  rale  ii 
produced,  given  by  Laeonee,  and  generally  received  at  the  presen^ 
time,  attributes  it  to  the  formation  of  minute  bubbles  within  thi 
vesicles,  and  terminal  bronchial  tubes.  According  to  tbiB  theory  iht 
mechanism  is  precisely  Bimilar  to  that  involved  in  the  production  of  ik 
mucous  and  sub-crepitant  rales,  the  difference  in  the  audible  character 
being  supposed  to  be  owing  to  the  smaller  size  of  the  spaces  in  which 
the  bubbling  takes  place.  This  explanation  ia  unsatisfactory^  in  Yieirof 
several  facts  pertaining  to  the  characters  distinctive  of  the  crepit&m 
rale-  The  absence  of  humidity,  in  other  words,  the  dryness  of  tk 
sound ;  the  constancy  of  the  rale  during  the  period  of  ite  continnimcei 
and  especially  its  accompanying  exclusively  the  act  of  iuspirstioDi 
militate  strongly  against  the  doctrine  commonly  held*  To  meet  diese 
objections  J  Dr,  Walshe  suggested  that  the  sound  may  be  due  to  tk 
sudden  pressure  exerted  on  exudation-matter  between  the  vedcH 
by  the  expansion  of  the  lung.  But  the  exudation  in  pneumonitis  is 
within  the  air-cells,  and,  hence,  in  so  far  as  the  sound  depends  oi 
this  result  of  inflammation,  it  must  be  intra-vesicular*  The  nwis 
rational  theory,  and  the  one  which  meets  best  the  objeetions  to  tbt 
of  LaenncCj  was  offered  several  years  ago,  by  Dr.  Carr^  of  Caoai^ 
daigua,  N.  Y.  Dr.  Carr  attributes  the  production  of  the  sound  to 
the  abrupt  separation  of  the  walla  of  the  celU,  which  had  bect)Dti 
adherent  by  means  of  the  mucnSj  or  the  \iscid  exudation  incident  to 
the  early  stage  of  inflammation**  That  this  explanation  accouEts 
for  the  peculiar  J  dry^  and  crackling  sound,  as  remarked  by  Dr*  C,  t 
simple  experiment  will  serve  to  illustrate.  If  the  thumb  and  finga 
be  moistened  with  a  little  paste^  or  solution  of  gum  arabic,  and,  wbib 
held  near  the  ear,  alternately  pinched  together,  and  separated,  aa 
imitation  of  the  crepitant  rale  is  produced  more  perfect  even  tt*a 
rubbing  a  lock  of  hair,  as  proposed  by  Dr*  Williams,  A  viscid  em- 
dation  within  the  cells  and  minute  bronchise  belongs  among  the  kcil 
phenomena  of  the  disease ;  and  as  it  ia  not  readily  removed  by  ex- 
pectoration, but  accumulates  till  the  cells  are  filled,  and  the  \mi 
solidified,  the  constancy  of  the  rale  for  a  certain  duration  is  intel- 
ligible. Its  occurrence  with  inspiration  only,  is  fully  explained  tj 
this   theory.     The  conditions  for  the  production  of  the  Bound  ai« 

'  New  explanation  of  the  crepitant  Tbonclius  of  poeuraouk,  by  E.  JL  Cmff,  JUX— 
AmehcaD  Joanial  of  Medic4il  Sciences,  October,  lS42p 
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only  present  after  the  lungs  have  collapsed  with  expiration,  at  the 
moment  when  the  agglutinated  walls  of  the  vesicles  are  separated 
with  the  expansion  of  the  lung  by  the  inspiratory  act.  Adopting 
Dr.  Carr's  explanation,  it  would  be  expected,  as  observation  shows 
it  to  be  true,  that  the  sound  would  be  present  in  the  early  stage  of 
pneumonitis,  the  air  in  this  stage  still  entering  the  vesicles,  and  sub- 
sequently cease,  nearly  or  entirely,  in  proportion  to  the  extent  and 
completeness  of  the  subsequent  solidification.  The  fact  that  when 
solidification  has  taken  place,  a  certain  number  of  cells  are  not  filled 
with  the  morbid  exudation,  and  remain  in  the  condition  which  cha- 
racterizes all  the  cells  In  the  early  stage,  explains  the  persistence  of 
the  rale  in  some  cases  during  the  second  stage  of  pneumonitis,  and  its 
being  developed,  under  these  circumstances,  by  forced  inspirations,  and 
especially  at  the  end  of  the  inspiratory  act.  The  theory  of  Dr. 
Oirr  is  also  equally  applicable  to  the  cases  of  oedema  and  haemoptysis, 
in  which  the  crepitant  rale  is  observed.  In  these  affections  the  vesicles 
contain  a  glutinous  liquid,  although  in  a  less  marked  degree  than  in 
pneumonitis ;  and  we  can  readily  understand  that  the  necessary  phy- 
sical conditions  are  present  sometimes,  but  not  constantly,  on  account  of 
the  greater  facility  with  which  the  liquid  escapes  from  the  cells  into 
the  bronchial  tubes,  giving  rise  to  the  bubbling  rales — the  sub-crepi- 
tant  and  mucous. 

In  view  of  the  pathognomonic  character  of  the  crepitant  rale,  and 
the  uniformity  with  which  it  attends  the  early  stage  of  pneumonitis, 
it  was  justly  considered  by  Laennec  to  be  one  of  the  most  important 
of  the  physical  signs.  In  its  diagnostic  value  as  an  isolated  sign  it 
is  entitled  to  the  first  rank  among  the  phenomena  furnished  by  aus- 
cultation. 

6.  CavemoiL9  Rale,  or  Crurgling. — The  entrance  of  air  into  a  cavity 
partially  filled  with  liquid,  gives  rise  to  a  sound  resembling  a  mucous 
rale  produced  within  the  larger  of  the  bronchial  tubes,  from  which  it 
cannot  always  be  distinguished ;  and  hence,  according  to  some  writers, 
it  is  needless  to  describe  a  cavernous  rale  as  an  independent  physical 
sign.  In  some  instances,  however,  the  sound  is  sufficiently  distinctive 
to  indicate  very  clearly  the  existence  of  a  cavity,  and  therefore  it  is 
entitled  to  a  separate  place  among  the  phenomena  of  auscultation. 

A  cavernous  rale  is  a  moist  sound,  conveying  very  distinctly  the 
idea  of  a  liquid.  It  is  produced  partly  by  bubbles,  and  in  part  by 
the  agitation  of  the  mass  of  liquid.     The  bubbles,  in  cases  in  which 
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tte  characteristic  sonnd  is  well-marked,  appear  to  be  larger  ill  om 
I  than  the  coarsest  mucous  rale^  and,  at  the  same  time,  fewer  in  number. 
The  liquid  thrown  into  agitation  by  the  impulse  of  the  air,  c&usei 
^a  Bouudj  of  which  the  best  description  is  embraced  in  the  term  gar^ 
gling*  It  may  be  compared  to  the  sudden  commotion  which  occurs 
» from  time  to  time,  when  a  liquid  is  brought  nearly  to  the  point  of 
ebullition*  The  latter  is  an  occasional  variety  of  the  cavernous  nle, 
and  is  presented  in  the  most  marked  degree  when  the  c^omniauicatifm 
of  the  cavity  with  a  bronchial  tube  is  sufficiently  large  for  &  coIuidi 
of  air  of  considerable  size  to  enter  with  force,  other  favorable  physictl 
conditions  also  coexisting.  The  movements  of  the  lung^  irrespectife  rf 
the  entrance  of  air  into  the  cavity,  it  in  probable  may  suffice  to  pro- 
duce a  gurgling  sound,  but  less  in  degree*  The  impulae  of  the  hcsrt 
sometimes  eausea  sufficient  agitation  of  the  liquid  to  give  rise  to  * 
rale,  which  is  determined  by  observing  that  it  continnes  when  im^ 
ration  is  momentarily  suspended,  and  is  synchronous  with  the  pul*^ 
This  curious  fact  has  been  repeatedly  noticed  when  the  cavity  m 
seated  in  the  left  lung,  but  Dr.  Stokes  has  observed  it  even  on  tfc« 
posterior  surface  of  the  right  side  of  the  cheat-  The  bubbling  nl 
gurghng  sounds  may  take  place  with  inspiration  and  expiratioUf  coi- 
jointly  or  singly,  and  when  with  either  separately  oftener  with  At 
former  act.  The  intensity  of  sound  is  sometimes  so  great,  that  it  is 
heard  at  a  distance  from  the  patient*  The  reverberation  within  tin 
space,  above  the  level  of  the  liquid,  occasionally  gives  rise  to  i 
melalhc  or  amphoric  tone. 

The  cavernous  rale  usually  exists  over  a  circumscribed  spaceiV 
one  side  of  the  chest ;  and  inasmuch  as  excavations  are  in  the  ni 
majority  of  cases  of  tuberculous  origin,  its  situation  in  forty-nijserf 
fifty  cases,  is  at  the  summit  of  the  chest.  The  physical  conditiotf 
necessary  for  the  development  of  the  rale,  when  the  cavity  is  partiiBf 
filled  J  occasion  the  cavernous  respiration  when  the  cavity  is  emptf* 
These  two  signs  will  therefore  be  found  in  certain  cases  to  ocimr  a 
alternation,  and  will  serve  mutually  to  confirm  each  other, 

A  cavernous  rale,  depending  as  it  does  on  several  circutnstanceeiii 
addition  to  the  existence  of  a  cavity,  is  by  no  means  constatit,  aoi, 
in  fact,  is  only  occasionally  discoverable-  The  cavity  must  contaiB  * 
certain  amount  of  liquid,  neither  being  empty,  on  the  one  hand,  net 
on  the  other  hand,  completely  filled.  The  communication  with  di 
bronchial  tubes  must  be  below  the  level  of  the  liquid.  This  oomai- 
nication,  and  the  bronchial  tubes  themselves,  must  not  be  obatmdiJ 


AU80ULTATI0K  IK  DISEASE.   .         287 

by  morbid  products.  The  concurrence  of  these  conditions  can  only 
be  expected  to  obtain  now  and  then,  so  that  we  may  auscultate  for 
this  sign  repeatedly,  in  cases  in  which  a  cavity  or  cavities  exist,  with- 
out success.  The  value  of  the  sign  in  diagnosis,  therefore,  is  alto- 
gether positive ;  negatively,  it  is  of  little  or  no  value :  that  is,  we  are 
not  authorized  to  infer  the  non-existence  of  a  cavity  from  the  absence 
of  the  sign. 

Other  things  being  equal,  the  size  of  the  bubbles  and  the  loudness 
of  the  gurgling  will  be  proportionate  to  the  magnitude  of  the  cavity. 
When  the  rale  closely  resembles  the  mucous,  but  retains  the  cavernous 
characters  8u£Bciently  to  be  distinguished  from  the  latter,  it  has  been 
called'  cavemulotiSj  and  supposed  to  indicate  the  existence  of  small 
excavations.     This  distinction,  however,  is  clinically  unimportant. 

As  has  been  stated,  a  well-marked  cavernous  rale  at  the  summit  of 
the  chest  denotes  almost  with  certainty,  an  excavation  proceeding 
from  tuberculous  disease.  But  the  rale  may  be  present  in  cases  in 
which  cavities  are  otherwise  formed,  viz.,  from  circumscribed  gan- 
grene, abscess,  and  pouch-like  dilatation  of  the  bronchiae.  It  may  also 
exist  in  cases  of  perforation  of  the  lung,  with  accumulation  of  liquid 
in  the  pleural  sac,  f.  e.  in  pneumo-hydrothorax.  The  diagnosis  of 
each  of  these  affections  must,  however,  be  based  mainly  on  other 
signs.  The  infrequency  with  which  this  rale  is  discovered,  the  diffi- 
culty in  many  instances  of  discriminating  between  it  and  coarse 
mucous  rales  (the  two  being,  moreover,  frequently  commingled),  to- 
gether with  the  fact,  that  it  generally  occurs  at  a  period  of  disease, 
and  under  circumstances  when  the  diagnosis  is  sufficiently  easy,  and 
has  probably  been  already  made,  render  it  a  sign  of  minor  practical 
consequence. 

7.  Indeterminate  Itales. — Under  this  head  may  be  embraced  a 
variety  of  adventitious  sounds,  not  clearly  referable  to  either  of  the 
foregoing  divisions,  and  of  which  the  situations,  as  well  as  the  man- 
ner of  production,  are  matters  of  doubt.  Notwithstanding  this  un- 
certainty as  respects  their  locality  and  explanation,  some  of  these 
sounds  are  by  no  means  without  value  as  physical  signs,  observation 
having  established  their  pathological  relations. 

(1.)  Laennec  described  a  distinct  sound  which  he  desi^ated  by  the 
somewhat  contradictory  phrase,  "  Dry  crepitant  rale  with  large  bub- 
bles" {rale  crepitant  sec  d  grosses  bulles).  This  sound,  according  to 
Laennec,  ^'  conveys  the  impression  as  of  air  entering  and  distending 

I  This  title  was  first  applied  by  M.  Hirtz,  of  Strasbourg. 


juiiT?  ▼'ui'-'L  uuL  i»*ffn.  in^L  imt  nf  "rhiti  liH-  nelk  ls»d  bMO  TlerTl^ 

*'ni;i;l7  liliirri'L  uiiL  rfjwniiin'*  zhi  unmiL  Tirnanriefl  1>t  UawnkziziMi  , 
uri*fi  jnutiUM-  *      Z.^  r»frurtH*t  tih  BnmiL  liTif  deBcaribed  as  dianc^er-  r 
kta*.  ir  *MiniL7^*4enjL  ir  "iiii*  irairfc.     36  oft  ui»mLh:a.xar^  sisretheuK  * 
ir  liU*nni-L.  nf  *  iu:»**L::  ii«*!v^«2r  l  rLJt  ▼iiL'rer!  marked  ciiinets! 
ic  "Mi  nine  ^iTHT  Kii ":.*'£  :  LiiL  iiTiLi-niiii^c  rriWHTrfcxirifn?  ia  case*  of  «•■ 
lJi7>**nLi.   'j:  uir  etr^LiiiisiL  nf   !r:iLiit?!ODL  vii  Eix  snct  figiL    Iii 

irtfv^nr.-*!:' **c  iiiomA,     Z-f-mr  *«iL":iiisiii<c  i  iDuisx   crpf •iiuit  nk.  b 

tiii.  ra  ::iiii*Tii.n»  s^xdisi^j:!!-.  .t  »  prura:aJ}x  TmaTa3able  in  £1^ 

T.cr^-  rt'Lit»r**i  lif  Lrj:*^*-  J'^mi*^  ^.ai'rrfrwi  b  Taj5f*rr  of  sounds K 
iKiLTiix  *:  fti*^'i  :cii^Tr  :i':^f**  r*rf*HiL":'":tu:'.f.  si^e  li*!.  a'C'C»c«rdiiig  10  lb 
t»:>*i**rT  er,  ll  iiiiiir'SFjrc  if  pm'^fT***!  *:  ib*  mil!  5  cf  iLe  aascohanffC 
•ai*  *•  julni'Miirr  ussn*  f:.:-sr:'"7  icrr^rr^iir  ETKiiist  some  impediiMS 
i:  ii5  trriLiiS-Ti. '  \^i  -n^ji-rr  if  p.MLTairf*  i-c«  tie  new  leatk 
frj'.^:^-*.:'in'i  ?•"£.•//:  :'.{  -<,...-  T/r^;-■  i*a.rd  ir  T^mcardrns :  another ii 
z^.ir  ITT*  zL'.-tL.:  -.r-^ -n-L  t-.u-  tlztj.-ih?  iLir-i^Lis:'!!*  :  ai>oiber  is  like  ik 
*«:>iz.':  TMiizi^i  ":t  'i'.it-jlt  t:*:c  n???L':-T»fcT»eT.  Tbese  sonnds^difffl- 
iir  M  nijii  IL  il'fcr  11?  L":"'*  ;-l;Lrfcr:«r5w  fi-irih  cf  lieirur  classed  »• 
Triifr  -lIt  l*  ii  St '.f-rr  ^.l.:.*-  rt^ii*.  Tif  "ii'i-Di  vf  Tznion  stated  Vy 
T.rzrL'.'  -"Lj-  ":»T  r^rLriei  l*  :Li.r:fLl.  Tbf^  s-Mmd  resembling ^ 
CTZTLTLur  : :  r-riTz-r-TiL jif T.  tzi  'ill'  :f  ijfv  If^aiier,  may  be  rerftiib 
jlirrLl  fr.:r::-~«*:n.i?.  ITi*  tlt.:":!?  n :iLzir.r-soiiiids  are  prolwHy 
sicrrii:?  irrcri-Ll  rLle?-  J.-tz^*:  fi:i«.T>r«  i?  esxablish  pointed 
•iir^izrj::-!  ifr^f-ri.  luizi  rilrf'rnTijT  azii  c-xieT  rales,  bot  the  ctif 
clarLCTtr:?:::  i*  iij.:  :t  -rii:!  ibfj  iirf  j'fc^'d  in  the  same  cation 
Tii.,  ilr  inirtsf::*  ^mT-jjfvi  7.:  Ti*  ear -if  a  *^ra^^Ie  against  a 
C'^»5::A:'f .  Sz:!  iiiT=rfs>;:v.f  trf  <*:  ij-:  -:'  rrigiiate  nithm  the  ml 
lia:  :lfT  ire  ::  'r-r  rrnjTfi  :  _: ::  a  linric-i  e-neiii*  in  formingqHnifli 

I:  :?  fiitf  T  -riih  rc:^■^r-^f  :•:  iir  d:aCTC*?is  of  tubercalons  diae* 
tha:  ihe  s^:-* .is  rir&rif.i  *t:j  F:ir:i«  as  dependent  on  palmoattT 
cncLp'::;^  are  c:  rrirrl^il  irEprrrasfe,  And  their  diagnostie  9- 
ponanco,  in  liis  iv-iax::-.  is  irT^':?T'f*ci:Tie  of  lie  question  whether  tkj 
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are  properly  varieties  of  the  same  sign,  and  of  any  hypothesis  as  to 
their  mode  of  production.  Fournet  states,  that  he  has  observed  a 
bruit  de  froissement  in  the  proportion  of  about  one-eighth  of  persons 
affected  with  phthisis.  Occurring  at  the  summit  of  the  chest,  fre- 
quently, if  not  generally  limited  to  one  side,  and  confined  within  cir- 
cumscribed limits,  a  rale  resembling  either  of  the  sounds  above  de- 
scribed, belongs  among  the  numerous  and  varied  physical  signs  which, 
from  their  situation  and  limitation,  taken  in  connection  with  symp- 
toms, point  to  the  existence  of  a  tuberculous  deposit.  According  to 
Fournet,  these  sounds  are  observed  in  the  early  stage  of  phthisis,  and 
the  acute  form  of  the  disease,  or  tuberculous  infiltration,  is  especially 
favorable  for  their  development. 

Pulmonary  crackling. — A  crackling  sound,  presenting  certain 
varieties  {rdles  de  craquement\  like  the  preceding,  has  been  particu- 
larly described  by  Fournet,  and  is  recognized  as  a  distinctive  ausculta- 
tory sign  by  most  writers  on  the  subject  of  physical  exploration.  The 
varieties  of  this  sound  are  arranged  in  two  classes,  viz.,  dry  crack- 
ling and  moist  crackling.  Like  the  so-called  crumpling  sounds,  they 
belong  among  the  physical  signs  of  phthisis,  and  are  entitled  to  con- 
siderable weight  in  the  diagnosis  of  that  disease.  Their  diagnostic 
significance,  like  that  of  several  other  signs  of  tubercle  already  men- 
tioned, depends  on  their  being  observed  at  the  summit  of  the  chest 
within  a  circumscribed  space. 

Dry  crepitation  bears  a  close  resemblance  to  the  crepitant  rale. 
Like  the  latter,  it  appears  to  be  made  up  of  distinct  crepitations,  but 
much  fewer  in  number,  frequently,  according  to  Fournet,  not  exceed- 
ing two  or  three.  Like  the  crepitant  rale,  it  occurs  almost  exclusively 
with  inspiration.  The  mechanism  of  the  sound  is  generally  consi- 
dered doubtful.  The  most  rational  supposition,  as  it  seems  to  me,  is, 
that  it  is  produced  in  the  same  way  as  the  crepitant  rale,  viz.,  by  the 
abrupt  separation  of  the  walls  of  a  few  cells  which  become  adherent, 
when  the  lungs  are  collapsed,  in  consequence  of  the  presence  of  a 
small  quantity  of  glutinous  exudation.^  The  sound  is  occasionally 
observed  during  a  few  respirations  in  the  healthy  chest.  In  the 
twenty-four  examinations  to  which  reference  was  made  under  the 
head  of  Auscultation  in  Health,  I  met  with  it  in  two  instances,  in  both 
of  transient  duration.  It  is  a  sign  of  rather  frequent  occurrence  in 
the  early  stage  of  phthisis ;  and,  under  these  circumstances,  is  usually 

*  This  explanation  accords  with  the  description  of  the  character  of  the  round  by 
Fournet :  ^  II  consiste  dans  une  sensation  toute  particuli^re  de  rupture^"'  etc. 
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constant  during  the  period  of  its  persistence.  Of  fifty-fiTe  cua,  i 
wliich  it  vas  observed  by  Fonmet,  its  constancy  was  noted  in  all  bi 
nine  instances.  The  crackling  appears  removed  from  the  snrfaee  i 
the  lung,  not  near  the  ear, — a  point  which  serves  to  distingnish  it  bm 
a  pleural  friction-sound. 

Moist  crackling,  according  to  Foumet,  is  developed  at  a  hts 
stage  of  the  disease.  The  dry  sometimes  merges  into  the  moist  zak 
Moist  crackling  appears  to  me  to  be  neither  more  nor  less  tbi  i 
sub-crepitant  rale.  As  the  title  imports,  it  differs  from  dry  cnekSi| 
in  its  conveying  the  sensation  of  the  presence  of  a  liquid.  It  n  m 
confined  to  inspiration,  but  occurs  also  in  expiration.  It  is  sntqwHi 
by  Fournet  to  indicate  the  transition  of  crude  tubercle  to  softaaig 
dry  crackling  pertaining  to  the  period  of  crudity.  It  is  profatUr 
due  to  the  presence  of  fluid  in  the  smaller  branches  of  the  bnnMU 
tubes,  and  this  fluid  may  be  softened  tuberculous  matter,  or  macoi 
secretion  from  bronchitis  affecting  the  smaller  tubes  within  a  linW 
area.  The  occurrence  of  the  two  kinds  of  crackling  in  regular » 
cession,  and  the  uniform  relation  of  each  to  a  different  stagcit 
tuberculous  disease,  are  theoretical  conclusions  which  obeemai 
has  not  conclusively  established. 

The  foregoing  are  the  adventitious  sounds  included  within  thed^ 
nomination  of  rales.  The  subjoined  table  contains  a  recapitshtt 
of  the  distinctive  characters,  and  diagnostic  indications  pertaining  * 
them  respectively. 

TalU  Exhibiting  the  Distinctive  Characters  and  Diagnostic  Indicaiitmi 
of  the  Different  Bales, 

SiBiLAHT.  SoHomoua. 

Dry   sound,   high  in   pitch;    whistling,  Dry  sound,   grave     in    tone.      Oft« 

hissing,  or  clicking ;  sometimes  musical.  musical   than    the    sibilant;    louder  n! 

stronger. 

Variable  in  continuance,  intensity,  into-  Variable  in  continuance,  inteiiiitfti^ 

nation,  and  situation.    Suspended  by  cough-  nation,  and  situation.    Suspended  byeo^^ 

ing.  ing. 

Present  with  inspiration,  or  expiration.  Present  with  inspiration  »nA  esptfi* 

or  both ;  oftencr  with  inspiration.  oftener  the  latter,  and  ^vith  both. 

If  present  on  both  sides,  indicative  of  If  present  on  both   sidesi  indkaiiit' 

primitive  bronchitis  or  catarrh  affecting  the  primitive  bronchitis,  or  catarrh,  or  cf  ki* 

smaller  tubes,  or  of  bronchial  spasm.  chial  spasm. 

Confined  to  one  side,  indicative  of  caisrrh  Confined  to  one  side,  indioaiive  of  MB* 

or  bronchitis  complicating  pneumonitis  or  dary  bronchitis,  or  catarrh. 
pleurisy. 
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Limited  to  a  circumscribed  space  at  the 
summit  of  tlie  chest,  indicative  of  tubercu- 
losis. 

OAen  associated  with  the  sonorous  and 
mucous  rales. 

Mucous. 

Moist,  bubbling  sounds.  Coarse  or  fine, 
in  proportion  to  the  size  of  the  bronchial 
tubes  in  which  they  are  produced. 

Variable  in  continuance,  intensity,  situa- 
tion, and  degree  of  coarseness.  Suspended 
by  expectoration. 

Present  with  inspiration,  or  expiration,  or 
both. 

Coarse  and  fine  rales  often  combined. 

If  present  on  both  sides  at  the  inferior 
posterior  portion  of  chest,  indicative  of 
second  stage  of  primitive  bronchitis  or 
estarrh ;  the  coarseness  or  fineness  denot- 
ing extent  of  bronchial  tubes  affected. 

Confined  to  one  side  indicative  of  secon- 
dary bronchitis,  or  the  presence  of  pus, 
serum,  or  blood  in  bronchial  tubes. 

Limited  to  a  circumscribed  space  at  the 
summit,  or  more  marked  in  that  situation, 
indicative  of  tuberculosis  more  or  less  ad- 
▼anced. 

May  be  associated  with  sibilant  and 
sonorous  rales. 

Crepitaht. 


Idmited  to  a  circumscribed  space  at  the 
summit,  indicative  of  tuberculosis. 

OAen  associated  with  the  sibilant  and 
mucous  rales. 


SUB-CREPITAMT. 

Moist  sound,  giving  impression  of  very 
small  bubbles.  Bubbles  somewhat  unequal. 
More  regular  and  constant  than  mucous 
rales.  Less  likely  to  be  suspended  by  ex- 
pectoration. 

Present  with  inspiration  or  expiration,  or 
both. 

If  present  on  both  sides  at  posterior  in- 
ferior part  of  chest,  indicative  of  primitive 
capillary  bronchitis. 

Occurs  in  pneumonitis,  at  period  of  reso- 
lution ;  also  in  oedema,  and  pulmonary 
apoplexy,  or  haemoptysis. 

Limited  to  a  circumscribed  space  at  the 
summit  of  the  chest,  indicative  of  tubercu- 
losis. 


GAYBRNOUa. 


Dry,  crepitating  sound.     Evolved   with         A  moist  sound,  conveying  the  impression 


rapidity,  in  puffs.  Constant,  not  variable. 
Not  suspended  by  coughing. 

Present  with  inspiration  exclusively. 
Very  rarely  existing  on  both  sides. 

Almost  pathognomonic  of  the  early  stage 
of  pneumonitis;  frequently  continuing 
through  the  disease,  or  giving  place  to  a 
sub-crepitant  rale. 

Occurs  occasionally  in  oedema,  and 
boemoptysis. 

Limited  to  a  circumscribed  space  at  the 
summit  of  the  chest,  indicative  of  tubercu- 
losis. 


of  very  large  bubbles,  and  the  agitation  of 
a  mass  of  liquid  (gurgling),  occasionally 
synchronous  with  the  heart's  impulse. 

Present  with  inspiration,  or  expiration,  or 
both,  especially  with  inspiration. 

Sometimes  accompanied  with  metallic 
reverberation. 

Generally  situated  at  the  summit  of  the 
chest. 

Ahemating  or  combined  with  cavernous 
respiration. 

Ceases  and  returns  at  irregular  intervals. 

Indicative  of  tuberculons  excavations; 
cavities  following  abscess,  circumscribed 
gangrene,  and  pouch-like  dilatation  of 
bronchial  tubes. 
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iKDBTBBMIirATK. 

1.  RiiU  crepitant  $ec  d  grosta  bullei, 

2.  Pulmonary  crumpling. 

3.  Pulmonary  crackling. 

Attrition  or  pleural  friction-sounds. — With  the  act  of  inspi- 
ration  the  thoracic  space  is  enlarged  mainly  by  depression  of  tke 
diaphragm,  and  the  elevation  of  the  ribs.  The  lung  expanding  v 
fill  the  augmented  capacity  of  the  chest,  moves  in  a  vertical  diredw 
downward,  while  the  walls  of  the  chest  ascend ;  and  hence  results,  of 
necessity,  a  certain  degree  of  friction  of  the  pleural  surfaces,  vhkk 
is  repeated  with  the  reverse  movements  of  expiration. 

Normal  pleural  friction  takes  place  silently,  as  shown  by  expo- 
ments  on  inferior  animals,  and  auscultation  of  the  healthy  chest.  Tlffl 
is  undoubtedly  owing  to  the  highly  polished  and  moistened  condidai 
of  the  membrane.  When,  however,  the  surfaces  are  renden! 
irregular  and  rough  by  morbid  exudation  or  other  causes,  there  exis 
the  ])hysical  conditions  for  the  production  of  adventitious  sounds,  to 
which  are  applied  the  titles  attrition  or  friction  sounds.  The  » 
chanism  of  their  production  is  sufficiently  intelligible;  the  points  if 
inquiry  which  suggest  themselves  are,  the  diversity  of  the  soini 
thus  produced  ;  their  distinctive  characters  and  the  means  by  whid 
they  are  to  be  distinguished ;  the  diseases  to  which  they  are  incidca 
and  the  circumstances  on  which  depends  their  diagnostic  significanee. 

The  intrinsic  differences  of  friction-sounds  are  such  that  theymj 
be  divided  into  several  varieties.  These,  however,  do  not  indivit 
ally  sustain  pathological  and  clinical  relations,  so  distinct  and  imps' 
tant  as  to  claim  separate  consideration.  A  delicate  grazing  i^^ 
variety,  occurring  when  the  opposing  movements  are  not  forcible, « 
the  physical  conditions  are  not  the  most  favorable  for  the  prodncwi 
of  sound.  Another  variety  is  a  more  distinct  rubbing^  chiefly  dcw^ 
ing  greater  force  of  attrition.  A  greater  degree  of  harshness  i 
sound,  dependent  on  greater  roughness  of  the  pleural  surfaces,  cof 
stitutes  the  variety  called  rasping  or  grating.  A  creaking^  like  off 
leather,  is  still  another  variety.  These  diversities  of  sound  are  ta 
to  diflerences  which  are  in  a  certain  sense  accidental,  and  miy  k 
presented  in  different  cases  of  the  same  affection,  -without  funudui{ 
any  special  indications  as  respects  either  the  nature  or  deinee  of  tk 
disease.  The  grazing  and  rubbing  sounds,  which  are  the  varieBfl 
^  ordinarily  presented,  may  be  exactly  imitated  by  placing  the  pilii«f 
the  left  hand  over  the  ear,  with  firm  pressure,  and  moving  slovlj 
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over  the  dorsal  surface,  the  pulpy  portion  of  a  finger  of  the  right 
hand. 

A  friction-sound  may  accompany  both  respiratory  acts,  or  the  act 
of  inspiration  alone.  It  is  frequently  heard  with  both  acts,  but  very 
rarely  limited  to  the  act  of  expiration.  When  it  accompanies  both 
acts,  it  is  more  distinct  with  inspiration.  It  is  seldom  continuous 
during  the  whole  of  the  inspiratory  or  expiratory  act,  but  it  occupies 
a  portion  only  of  its  duration.  Ordinarily,  it  is  either  a  single 
sound  of  brief  duration,  or  there  occurs  a  series  of  sounds  succeeding 
each  other  with  more  or  less  rapidity,  resembling  in  this  particular, 
interrupted  or  jerking  respiration.  Occurring  in  this  manner  it 
sometimes  bears  a  very  close  resemblance  to  the  crepitant  rale, 
and  may  be  mistaken  for  it.  In  some  instances  it  continues  unin- 
terrupted through  the  act  of  inspiration,  and  may  even  be  pro- 
longed through  the  expiratory  act,  giving  rise  to  a  constant  rumbling 
sound.  In  the  great  majority  of  cases,  the  sound  is  manifestly  dry ; 
but  it  may  suggest  the  idea  of  moisture.  This  occurs  when  false 
membranes,  situated  on  the  pleural  surfaces,  become  infiltrated  with 
serum.  Under  these  circumstances  a  sound  may  be  produced,  which 
Walshe  characterizes  as  squashy .  The  intensity  is  variable.  It  may 
be  so  slight  as  to  be  but  just  appreciable,  or  it  may  be  so  loud  as  to 
be  heard  at  a  distance.  An  instance  has  fallen  under  my  knowledge 
in  which  it  was  so  intense  as  to  be  a  source  of  annoyance  to  the 
patient,  during  convalescence  from  pleurisy.  Between  these  extremes 
there  is  every  degree  of  intensity.  It  is  usually  confined  to  a  small 
space,  but  it  may  be  more  or  less  diffused,  and  occasionally  is  heard 
over  the  entire  chest.  In  the  latter  case,  it  may  be  produced  within 
a  limited  space,  but  its  intensity  causes  it  to  be  appreciable  at  a 
greater  or  less  distance  from  its  source.  The  situations  where  it  is 
heard  are  usually  the  middle  and  lower  portions  of  the  chest,  oftener 
laterally,  or  posteriorly.  As  exceptions  to  the  general  rule,  it  is 
sometimes  heard  at  the  summit,  and  thus  situated,  it  has  a  special 
diagnostic  significance,  which  will  be  presently  mentioned.  The  sound 
always  appears  to  be  superficial,  not  emanating  from  beneath  the  super- 
ficies of  the  lung.  This  is  a  distinguishing  feature.  So  superficial  does 
it  sometimes  appear,  that  it  seems  to  the  auscultator  to  be  produced 
upon  the  integument,  and  he  is  led  by  the  apparent  nearness  of  the 
sound,  to  suspect  that  a  portion  of  the  dress  comes  in  contact  with 
the  ear  or  stethoscope.  In  some  instances,  a  friction-sound  is  heard 
with  each  successive  respiration,  but  oftener  it  is  variable  in  this  re- 
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spect,  accompanying  some  respirations,  but  being  absent  in  others. 
It  is  sometimes  appreciable  only  with  forced  respiration,  and,  on  the 
other  hand,  it  has  been  observed  to  be  strongest  when  the  breathing 
was  tranquil.  The  sound  has  been  observed  to  be  increased  when 
firm  pressure  is  made  with  the  stethoscope.  It  is  aUo  variable  in 
duration.  It  may  be  transient,  or  it  may  continue  in  a  greater 
or  less  period.  In  a  case  reported  by  Andral,  it  lasted  for  three 
months.  It  is  observed  in  some  instances  to  shift  its  seat,  being 
at  one  time  heard  at  a  certain  point,  and  at  another  time  in  i 
different  situation,  and  these  changes  may  take  place  repeatedly. 
Intermittency  is  another  point  of  variability.  It  may  be  present, 
disappear,  and  again  reappear,  and  these  alternations  may  occur  more 
than  once  in  the  progress  of  the  same  disease.  Finally,  if  a  irictioi^ 
sound  be  strong,  and  especially  if  it  be  rough,  it  is  perceptible  to  ike 
touch,  on  placing  the  hand  over  the  side,  as  well  as  to  the  sense  of 
hearing;  and  in  this  way  patients  themselves  become  aware  of  a 
rubbing  movement  within  the  chest. 

The  distinctive  characters  of  a  pleural  friction-sound,  are  sni 
that  its  discrimination  is  not  generally  attended  with  diflSculty.  The 
sound  itself  conveys  the  idea  of  its  being  produced  by  friction,  h 
addition  to  this,  its  dryness,  its  accompanying  frequently  both  re- 
spiratory acts,  and  especially  its  superficial  situation,  serve  to  distin- 
guish it  from  other  adventitious  sounds.  As  already  stated,  sone 
times,  when  interrupted  and  limited  to  inspiration,  it  may  bo  mistaho 
for  a  crepitant  rale.  The  instances,  however,  in  which  this  resem- 
blance exists  are  rare,  and  the  associated  circumstances  will  generalij 
prevent  the  error  into  which  the  auscultator  might  fall,  were  he  w 
limit  his  attention  solely  to  the  character  of  the  sound.  In  dete^ 
mining  the  existence  of  a  friction-sound,  in  all  cases  we  are  aided  Ij 
the  coexistence  of  other  signs,  and  of  symptoms  involved  in  the 
diagnosis  of  the  diseases  in  which  it  is  known  to  occur. 

Dr.  Stokes  has  called  attention  to  the  fact  that  a  friction-sound 
may  be  due  to  the  movements  communicated  to  the  adjacent  portioi 
of  the  pleura  by  the  impulse  of  the  heart.  In  this  case,  a  friction- 
sound,  in  addition  to  that  produced  by  respiration,  will  be  found  » 
bo  synchronous  with  the  beating  of  the  heart,  or  the  pulse  iod 
will  continue  when  the  respiratory  movements  are  voluntarily  8ifi- 
pcndcd.  The  concurrence  of  a  cardiac  friction-sound,  gives  rise  to 
the  question  whether  it  be  of  pleural  or  pericardial  origin ;  and  the  sel- 
tlement  of  this  question  clinically,  must  be  attended  with  conaidenUe 
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diflBculty.  In  general  terms,  if  it  have  been  preceded,  or  if  it  be 
accompanied  by  the  signs  and  symptoms  of  pericarditis,  it  is  in  all 
probability  pericardial ;  but  if  it  be  unattended  by  other  evidences  of 
an  affection  of  the  pericardium,  and  there  are  present  the  evidences 
of  disease  affecting  the  pleura,  it  may  be  suspected  to  have  connec- 
tion with  the  latter. 

A  pleural  friction-sound  was  regarded  by  Laennec  as  a  pathogno- 
monic sign  of  interlobular  emphysema.  He  did  not,  however,  profess 
to  have  established  this  opinion  on  the  evidence  afforded  by  autopsical 
examinations,  in  cases  in  which  the  sound  had  been  noted  during  life. 
Moreover,  in  the  two  instances  given  by  him,  in  which  he  had  ob- 
served this  sign,  the  patients,  if  affected  with  interlobular  emphysema, 
■were  also  affected  with  pleurisy  ;  and  it  is  remarkable  that  its  connec- 
tion with  the  latter  affection  should  not  have  presented  itself  to  the 
reflections  of  the  discoverer  of  auscultation.  Subsequent  observations 
have  shown  that  in  the  interlobular,  as  well  as  the  ordinary  form  of 
emphysema,  and  also  in  that  variety  in  which  air-vesicles  are  formed 
by  the  elevation  of  a  portion  of  the  pulmonary  pleura,  a  friction-sound 
is  an  exception  to  the  general  rule.  Dr.  Walshe  has  noted  the 
occurrence  of  the  sign  in  a  few  instances  of  the  variety  last  named. 
With  exceptions  so  infrequent  that  they  belong  among  the  curiosities 
of  clinical  experience,  a  friction-sound  is  indicative  of  pleuritis.  It  is, 
however,  by  no  means  a  sign  constantly  or  even  frequently  present 
in  that  affection,  and,  indeed,  is  observed  but  in  a  small  proportion 
of  cases.  It  may  occur  in  different  stages  of  pleuritic  inflammation : 
firsts  in  the  early  stage,  before  the  pleural  surfaces  are  separated  by 
liquid  effusion  ;  and  second^  at  a  later  period,  after  absorption  of  the 
liquid  has  taken  place,  and  the  pleural  surfaces  are  again  brought 
into  contact  with  each  other.  In  the  early  period  of  the  disease  it 
is  due  to  the  presence  of  coagulable  lymph,  with  which,  to  a  greater  or 
less  extent,  the  surfaces  of  the  pleura  are  covered ;  and  according  to 
Stokes,  to  abnormal  dryness  of  the  membrane,  prior  to  the  exuda- 
tion of  lymph.  That  abnormal  dryness  precedes,  as  a  general  rule, 
the  exudation  of  lymph,  is  not  certain,  and  that  it  is  alone  capable  of 
giving  rise  to  a  friction-sound,  may  be  doubted.  But  however  this  may 
be,  it  is  certain  either  or  both  these  physical  conditions,  so  seldom 
give  rise  to  a  friction-sound  in  the  first  stage  of  pleuritis,  that 
it  scarcely  possesses  any  importance  as  a  sign  to  be  relied  upon  in  the 
diagnosis  prior  to  the  occurrence  of  effusion.     The  latter  takes  place  so 

»  Vide  Fournet,  p.  210. 
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''iiilcklj  after  iri2amxid"^n  U  e-rafclLshed.  ihw  zener&Ilj the  pleTinlsc^ 
f:^/':^  rir-i  alr'ia'iT  aer.'ira:*ri  'L-rf ore  paririiii  come  nnder  obserridcn. 
Ifi  h>p!:.il  practice  :':.:-  is  alai'-.'?:  ^mif- jrmlj  the  case.  Instance*.  b«>¥- 
ever.  are  occ-iriori'illr  ohT^rrre-i  in  wLioh.  iio:wiLh*tan*iin2  a  c*jn5i«ie- 
rahle.  or  even  lar^e  a-cin.-i'.'iii'.ri  of  Il'ix-l  in  the  pleural  sac.  *&»■ 
tlon-rO'ir.  i  :•;  apparerit.  Dr.  .Sioke-s  ^a*  the  Erst  to  report  a  case  IK 
this  'Iev:rip*:ori.  and  orher?  have  been  subseqaently  reporte<L  Tbe 
etplari;i:io:i  of  the  presence  of  :he  ri^rr.  un-ler  these  circnznstances  is.tbe 
Irin^r  havirijr  become  a-.tnche-h  no:  cloi?eIv.  bat  bv  means  of  brMle?}f 
false  membrnrie.  to  the  th'-iracic  wall?,  the  pleural  surfaces  ejntinae  to 
corne  into  contact  over  a  ;.Teater  or  less  extent  of  surface-  Thii  naj 
o?/tain  anteriorly,  while  the  whole  posterior  surface  of  the  lung  is  sepi- 
rate'l  from  the  'walU  of  the  che?t  by  a  large  quantity  of  fluM:  an-i 
under  the?e  circumstances,  the  physical  sign*  posteriorly  show  the 
presence  of  Hquid,  whilst,  anteriorly,  a  friction-sound  may  be  ob- 
served. Of  the  in.Ttmces  in  which  a  friction-sound  occurs  in  pki- 
riti.=»,  in  by  far  the  larger  proportion  it  appears  in  a  later  stage. 
after  absorption.  The  pleural  surfaces  coming  again  into  contift. 
are  roughened  by  semi-organized  lymph.  This  is  so  disposed  a 
different  cases  as  to  give  rise  to  simple  rubbing,  to  a  rougher  quaKsj 
of  sound,  distinguished  as  grating,  or  raspiing,  to  creaking,  or,  oc» 
sionally,  to  a  sound  conveying  the  impression  of  a  liquid.  These 
diversities  in  the  audible  characters  do  not  furnish  any  indications 
as  to  the  quantity  of  exudation,  or  the  gravity  of  the  affection,  te 
simply  denote  difTerences  pertaining  to  the  disposition  of  theiw*" 
bid  matter,  together  with  variations  of  dryness  and  firmness,  etc.;  vA 
simple  scarcely  appreciable  rubbing,  may  occur  in  cases  in  which  ik* 
lymph  is  more  abundant,  and  the  disease  more  severe  than  in  oihff 
cases  in  which  the  loudest,  roughest  sounds  are  discovered.  The 
sounds  arc  heard  over  the  middle  and  lower  portions  of  the  chest  ii 
primary  pleuritis,  because,  although  the  morbid  condition  may  not  be 
more  marked  here  than  at  the  summit  of  the  chest,  the  respirstoi; 
opposing  movements  of  ascent  and  descent  are  greater,  especiaUj 
in  the  male.  The  friction-sounds  are  not  produced  solely  by  the 
rubbing  together  of  the  pulmonic  pleura  and  costal  pleura,  hut  pro- 
bably oftener  and  with  greater  intensity,  by  the  contact  of  the  difr 
phragmatic  pleura  and  costal  pleura.  The  situation  of  the  sign  ii 
sometimes,  in  fact,  not  over  the  lung,  but  over  the  diaphragm,  Tiin 
over  the  sixth  and  seventh  cartilages.^  But  even  after  absorptioii  i 
friction-sound  is  of  rare  occurrence  in  pleuritis.     This  is  probiUj 

'  Sib:>on'8  Medical  Anatomy. 
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owing  to  the  fact  that  adhesions  of  the  pleural  surfaces  generally  take 
place  directly  they  are  brought  into  contact.  It  is,  however,  not  im- 
probable that  the  sound  is  discoverable  at  some  points  oftener  than  is 
supposed,  because,  inasmuch  as  the  diagnosis  of  pleuritis  is  sufficiently 
established,  in  the  large  majority  of  cases,  long  before  the  period 
arrives  when  the  physical  conditions  are  favorable  for  the  production 
of  this  sign,  it  is  not  always  sought  for  with  care  over  all  parts  of 
the  chest.  Occurring  subsequent  to  absorption  in  the  progress  of 
pleuritis,  although  not  of  importance  as  respects  the  diagnosis  which 
it  is  to  be  presumed  has  been  already  made,  it  is  yet  of  utility  as 
evidence  that  the  surface  of  the  lungs  is  in  contact  with  the  walls  of 
the  chest.  As  stated  by  Fournet,  in  some  cases  this  evidence  is  the 
more  valuable,  because,  owing  to  the  thickness  of  the  layers  of 
morbid  deposit,  percussion  and  the  auscultation  of  the  respiratory 
sound  may  be  insufficient  to  determine  the  fact  that  the  liquid  is  ab- 
sorbed. At  this  period  of  the  disease  the  sign  is  of  good  omen, 
denoting  progress  toward  restoration. 

A  friction-sound  may  accompany  pleuritis  developed  as  a  compli- 
cation, or  an  intercurrent  affection.  In  pleuro-pneumonitis  it  is  occa- 
sionally observed,  being  due  here  to  the  pleuritic  complication,  and 
produced  in  the  same  manner  as  when  the  pleuritis  is  primary.  It  is 
also  one  of  the  signs  which,  inferentially,  point  to  tuberculous  disease. 
Occurring  in  connection  with  tuberculosis,  it  may  originate  in  two 
ways :  FirBt^  The  deposit  of  small  isolated  tubercles  beneath  the 
pulmonary  pleura,  may  occasion  an  irregularity  of  the  surface  suffi- 
cient to  give  rise  to  a  strongly  marked  sound  of  attrition.  Fournet 
gives  an  instance  of  this  kind ;  and  a  striking  case  was  reported 
several  years  ago  by  Prof.  Lawson.'  Second^  It  is  due  to  intercurrent 
pleuritis,  confined  to  a  circumscribed  space,  situated  over  the  tubercu- 
lous deposits.  Successive  attacks  of  pleuritis,  attended  by  the  exu- 
dation of  lymph,  without  liquid  (dry  pleurisy),  and  followed  by 
adhesion  of  the  pleural  surfaces  over  the  space  affected,  as  is  well- 
known,  are  so  constant  as  almost  to  form  a  portion  of  the  natural 
history  of  tuberculous  disease  of  the  lungs.  A  friction-sound,  by  no 
means  uniformly,  but  occasionally,  accompanies  these  attacks.  Under 
these  circumstances,  the  sign  is  confined  to  a  small  area  at  the  sum- 
mit of  the  chest,  and  is  of  the  grazing  or  rubbing  variety,  never 
presenting  the  rougher  qualities  of  sound  with  this  character,  and 
thus  situated,  t.  e.  at  the  summit  of  the  chest,  it  is  indicative  of  cir- 

1  Western  Lancet,  Cincinnati,  Oct.  1850. 
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cumscribed  pleuritis,  which  is  incidental  to  tubercle,  and  therrfore  i: 
becomes  a  physical  sign  of  the  latter  disease.  It  is  discoverable  ii 
only  a  small  proportion  of  the  cases  of  tuberculosis,  and  its  abseoft 
is  not  entitled  to  any  weight  as  negative  evidence  ;  but  when  preaen 
it  is  a  sign  of  considerable  diagnostic  importance.  Occurring  in  tU* 
connection  it  is  of  brief  duration,  usually  continuing  for  a  day  orm 
only,  being  suspended  by  the  adhesion  of  the  surfaces  over  the  spift 
in  which  it  was  produced.  And  as  this  adhesion  precludes  the  o» 
tinuance  of  movements  necessary  for  the  production  of  the  soraiii 
is  not  likely  to  occur,  save  at  the  first  attack  of  pleuritis.  It  ^ 
probable,  but  I  am  not  aware  of  its  having  been  clinically  established 
that  a  friction-sound  indicative  of  tuberculous  disease  is  moreipie 
be  observed  in  females  than  in  males,  owing  to  the  greater  part  vbii 
the  superior  costal  type  of  respiration  performs  in  their  respiraiflr 
movements. 

Finally,  a  friction-sound  is  occasionally  observed  in  certain  sirs' 
tural  affections  giving  rise  to  asperities  or  irregularities  of  tk 
pleural  surfaces,  such  as  cancers  and  tumors  of  different  kinds.  Tkes 
affections  are,  however,  very  infrequent ;  and  in  its  diagnostir  lA- 
tions  to  them  the  sign  is  of  very  little  value.  The  sign  here,  audi 
all  cases,  merely  indicates  that  the  pleural  surfaces  are  rou«»heMi 
If,  in  connection  with  the  sign,  there  are  the  symptoms,  past  ff 
present,  of  intra-thoracic  inflammation,  and  the  sign  be  situateJc 
the  middle  or  inferior  portion  of  the  chest,  it  indicates,  in  fortv-wK 
of  fifty  cases,  pleuritis,  either  primary  or  secondary.  If  it  exist 
the  summit  of  the  chest  within  a  circumscribed  space,  and  is  a» 
ciatcd  with  symptoms  leading  to  the  suspicion  of  tuberculosis,  lis 
highly  significant  of  that  affection.  And  if  it  be  found  under  drcua- 
stances  in  which  neither  pleurisy  nor  tubercle  are  evidenced  bv  ifio- 
ciated  signs  and  symptoms,  it  proceeds  from  emphysematous  tawfi 
or  other  affections,  the  nature  of  which  may  not  be  determinable* 

The  discovery  of  a  pleural  friction-soimd  as  a  physical  si^Ti,  w 
made  by  M.  lienor^,  a  contemporary  with  the  discoverer  of  ansci 
tation.'  He  brought  to  Laennec  a  patient  presenting  the  sound,  n 
which  the  latter  applied  the  title  of  the  rubbing  sound  of  ascent  pi 
descent  {bruit  de  frottement  ascendant  et  descendant).  LaenM^ 
however,  as  already  stated,  failed  to  perceive  its   connection  lA 

'  Dr.  Wal.-^he  states  that  intra-thoracic  friction  is  sometimea  simulated  by  the  AM* 
ments  of  the  scapula  in  breathing. 

*  Vide  Treatise  on  Mediate  Auscultation,  etc.,  by  Laennec 
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pleurisy,  but  attributed  its  production  to  interlobular  emphysema. 
The  merit  of  pointing  out  more  fully  its  characters,  and  determining 
its  true  pathological  significance,  belongs  to  a  French  observer,  M. 
Raynaud.* 

PHENOMENA  INCIDENT  TO  THE   VOICE. 

With  a  previous  knowledge  of  the  vocal  phenomena  pertaining  to 
different  portions  of  the  respiratory  system  in  health,  the  abnormal 
modifications  are  readily  apprehended.  The  more  important  of  the 
vocal  signs  of  disease  consist  of  the  characteristics  of  the  normal 
bronchial  and  tracheal  or  laryngeal  voice,  transferred  to  situations 
where  they  are  not  found  in  a  healthy  condition.  This  class  of 
signs  will  constitute  one  division  of  the  morbid  phenomena  inci- 
dent to  the  voice,  comprising  exaggerated  vocal  resonance  and 
bronchophony.  Under  this  head  are  comprehended  all  abnormal 
modifications,  in  which  the  intensity  of  the  normal  vesicular  vocal 
resonance  is  morbidly  increased,  or  gives  place  to  a  sound  not  only 
more  intense  than  belongs  to  health,  but  presenting  other  of  the 
characters  which  pertain  to  the  normal  bronchial,  tracheal,  or  laryn- 
geal voice.  It  suflSces  for  all  practical  purposes  to  include  simply 
exaggerated  resonance  and  bronchophony,  in  a  single  division ;  and 
although,  strictly  speaking,  there  is  an  inaccuracy  in  applying  the 
term  bronchophony  to  a  sound  more  intense  than  the  normal  bron- 
chial, and  even  the  tracheal  or  laryngeal  voice,  it  is  admissible  for 
the  sake  of  convenience,  and  is  sanctioned  by  conventional  usage.  It 
would  be  not  less  inaccurate  to  designate  an  intense  vocal  sound  in 
any  part  of  the  chest,  by  the  terms  tracheophony  or  laryngophony, 
although  identical  in  character  to  that  observed  on  auscultating  the 
larynx  or  trachea.  The  signification  of  the  term  bronchophony  is 
extended  by  all  writers  to  embrace  soimds,  the  intensity  of  which 
equals  and  sometimes  exceeds  the  tracheal  and  laryngeal  voice.  It 
is  usual,  also,  to  make  a  distinction  between  exaggerated  vocal  reso- 
nance and  bronchophony,  the  former  expression  denoting  simple 
increase  of  the  vesicular  resonance,  and  the  latter  in  addition 
to  intensity,  alterations  in  other  particulars  of  the  vocal  sound. 
The  distinction,  as  will  be  seen,  is  a  valid  one,  but  I  can  see  no  prac- 
tical advantage  in  treating  of  them  under  distinct  heads,  and,  there- 
fore, with  a  view  to  simplify  the  subject,  I  have  included  both  in 
the  same  division.     To  distinguish  the  gradations  of  bronchophony, 

I  Vide  Earth  and  Roger. 
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the  terms  weak  and  strong^  may  be  employed.  The  expression, 
weak  bronchophony,  denotes  that  the  distinctive  characters  are  bnt 
little  or  moderately  marked;  and  the  bronchophony  is  said  to  be 
strong,  when,  in  intensity  and  other  features,  it  is  considerably  or 
extremely  marked.  To  indicate  different  degrees  of  simply  exagge- 
rated vocal  resonance,  adjectives  of  quantity,  such  as  little,  moderate, 
much,  great,  etc.,  are  sufficiently  exact  for  all  practical  purposes. 

The  normal  vocal  resonance  may  not  only  be  increased  to  a  greater 
or  less  extent,  but  on  the  contrary,  diminished  and  suppressed. 
Morbid  changes  in  this  direction  will  constitute  another  division  of 
vocal  signs,  which  may  be  distinguished  by  the  simple  expressions 
diminished  and  suppressed  voeal  resonance. 

In  treating  of  auscultation  of  the  voice  in  health,  it  was  seen  that 
when  the  stethoscope  is  applied  over  the  trachea  or  larynx,  frequently 
articulate  words  are  found  to  enter  the  ear,  sometimes  perfectly,  and 
in  other  instances  partially.  This,  which  very  rarely,  if  ever,  occun 
over  the  chest  in  health,  is  sometimes  observed  in  disease,  and  con- 
stitutes a  distinct  physical  sign,  called  pectoriloquy.  This  will  claim 
separate  consideration,  and  constitutes  the  third  of  the  divisions  of 
abnormal  vocal  phenomena. 

A  fourth  vocal  sign  consists  of  a  partial  transmission  of  the  voice, 
elevated  in  pitch,  and  tremulous ;  which,  after  Laennee,  ia  called, 
from  its  resemblance  to  the  bleating  of  the  goat,  cegopJiony, 

Agreeably  to  the  foregoing  divisions,  the  phenomena  incident  to  the 
voice  in  disease  may  be  arranged  under  four  heads :  1.  ^Exaggerated 
resonance  and  bronchophony.  2.  Diminished  and  suppressed  vocal 
resonance.  3.  Pectoriloquy.  4.  iEgophony.  Of  these  four  classes 
of  signs,  the  two  first  are  by  far  the  most  important  in  a  practical 
point  of  view;  in  other  words,  the  objects  to  be  attained  by  auscolta- 
tion  of  the  voice  with  reference  to  diagnosis,  chiefly  relate  to  the 
increase  or  diminution  of  the  normal  vesicular  vocal  resonance.  Now 
to  determine,  in  individual  cases,  whether  the  normal  vesicular  vocJ 
resonance  be  increased  or  diminished,  it  is  necessary  to  know  what 
is  the  normal  amount  of  vocal  resonance.  It  has  been  seen  that  this 
varies  considerably  in  difierent  persons,  so  that  neither  the  amount 
proper  to  any  single  individual,  nor  the  mean  intensity  of  a  series  of 
examinations,  will  serve  as  a  standard  for  comparison.  Here,  as  ii 
other  instances,  it  is  necessary  to  judge  of  an  abnormal  deviation  bj 
comparing  one  side  of  the  chest  with  the  other.  But  in  institutiif 
this  comparison,  an  important  consideration  is  to  be  taken  into  account, 


AUSCULTATION  IN  DI8BASE.  251 

viz.,  it  has  been  seen  that  in  health,  there  does  not  exist  perfect  cor- 
respondence between  the  two  sides  of  the  chest  as  respects  the  degree 
of  the  normal  vocal  resonance.  Happily  the  variations  in  the  two 
sides  are  found  to  observe  a  certain  rule,  which  must  be  borne  in 
mind,  in  order  to  avoid  attributing  to  disease  what  may  be  due  to  a 
disparity  entirely  compatible  with  health. 

1.  Exaggerated  Vocal  Resonance,  and  Bronchophony. — 
After  the  foregoing  remarks,  a  brief  description  of  the  characters 
distinctive  of  these  vocal  signs  will  suffice.  With  the  ear  applied  to 
certain  parts  of  the  healthy  chest,  for  example,  the  infra-clavicular 
region,  in  front,  or  the  infra-scapular,  behind,  the  act  of  speaking 
generally  occasions  a  certain  diffused,  dull  resonance,  the  sound  ap- 
pearing to  come  from  a  distance,  and  accompanied  with  a  feeble 
vibration  or  thrill.  This  is  the  normal  vesicular  vocal  resonance. 
Now  this  normal  resonance  may  be  rendered  by  disease  more  intense, 
in  other  characters  than  intensity  remaining  the  same  as  in  health. 
The  vocal  resonance  is  then  simply  exaggerated.  The  reverberation 
of  the  voice  is  abnormal,  and  there  is  usually  more  vibration  or 
thrill  felt  by  the  ear ;  but  the  sound  is  still  distant,  diffused,  and 
dull.  If,  however,  well  marked  bronchophony  become  developed,  not 
only  is  the  resonance  usually  greater,  but  the  sound  acquires  a  certain 
concentration  and  clearness ;  the  voice  seems  to  be  near  the  ear,  while 
the  accompanying  vibration  may  or  may  not  be  proportionally  great. 
The  distinction,  thus,  between  simply  exaggerated  resonance,  and 
well-marked  morbid  bronchophony,  is  real,  and  the  two  signs  may  be 
clinically  discriminated  from  each  other  without  difficulty.  It  is  not 
therefore  strictly  correct  to  say  that  they  are  essentially  identical, 
the  difference  consisting  only  in  the  degree  of  intensity  of  the  reso- 
nance. But  it  is  true  that  both  may  proceed  from  similar  physical 
and  pathological  conditions ;  and  that,  in  diagnosis,  their  significance 
is  not  materially  different.  Moreover,  exaggerated  resonance  not 
infrequently  merges  into  bronchophony,  and,  again,  the  latter,  in  the 
progress  of  the  same  disease,  may  give  place  to  the  former.  Hence, 
it  is  not  very  essential,  practically,  to  observe  always  with  precision 
the  distinction ;  and  for  this  reason  I  do  not  give  to  each  separate 
consideration.  The  vibration  or  thrill,  it  is  important  to  note,  does 
not  always  increase  in  a  uniform  ratio  to  the  exaggeration  of  the 
resonance,  the  clearness  and  concentration  of  the  sound,  and  the  ap- 
parent proximity  to  the  ear,  pertaining  to  the  thoracic  voice.     In 
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strong  broneliopliony,  the  ear  Bomettmes  receives  a  shock  or  eoQCHssioit, 
lilce  that  felt  in  auecultating  the  trachea  or  larynx,  which  tosy  eitn 
be  painfully  intense*    In  other  instances,  tbe  fremitus  seems  to  lie  doe 
greater  than  belongs  to  health.    The  sound  ^sometimes  has  a  meiailic 
ringing  tone.     Occasionally  it  is  somewhat  trenmlouB,      The  latter  m 
peculiar  to  the  aged.     In  degree >  b#th  exaggerated  TQcal  resoitaiiet 
and  bronchophony  presents  in  diflercut  cases  of  disease,  gre^it  Tarii- 
tions.     The  intensity  of  the  thoracic  voice  may  exceed  tlist  of  tfce 
normal  laryngeal  or  tracheal.    This  is  a  fact  not  only  interesting,  be 
important  in  its  bearing  on  the  explanation  of  the  mechanism  bj 
which  morbid  bronchophony  is  produced*   Another  fact^  also  inlere^ 
ing,  and  in  the  same  point  of  view  iniportantj  is,  the  pitch  of  sconi 
is  not  in  all  instances  identical  with  that  of  the  normal  laryngeal  of 
tracheal  voice.     Both  the  foregoing  facts  are  sufficiently  attested  h 
ohservationsj  hut  they  are  to  he  regarded  in  the  light  of  exceptioiii  t« 
the  general  nile*     Finally,  abnormal  intensity  of  the  thoracic  mrt 
continues,  certainly  in  the  large  majority  of  cases,  constantly ;  thflt  iitti 
is  always  found  on  auscultation,  so  long  as  the  pathological  cottdttkAi 
of  the  lung  to  which  it  is  incident  continue  ;  in  other  words,  it  b  ad 
an  intermitting  sign,  like  tbe  bronchial  rales,  now  present,  and  do* 
absent,  but  steadily  presisting  for  a  certain  period,  in  this  re*p«* 
resembling  the  crepitant  rale  and  the  bronchial  respiration,    Tfcis 
last  statement  is  indirect  opposition  to  the  opinion  of  Skoda,  who  auift- 
tains  that  the  alternate  absence  and  presence  of  the  thoracic  voice  i? 
a  well-known  and  a  common  occurrence,  and  that  bronchophony  jnij 
appear  and  disappear  several  times  in  the  course  of*  a  few  minuted' 
The  question  is  one  to  be  settled  purely  by  observation^  anti  tki 
experience  of  others  does  not  austam  Skoda*B  assertion.      Intermit- 
tency  is  an  important  point  in  tbe  support  of  certain  thcoretkJ 
views  entertained  by  Skoda,  which  will  he  briefly  noticed  pTe^uilp 
and  this  circumstance,  it  may  be  remarked,  does  not  tend  to  enkiw 
confidence  in  the  accuracy  of  the  observations  on  which  his  optoMi 
is  professedly  basedj  without  intending  by  this  remark  to  convey  * 
imputation  of  want  of  good  faith. 

The  recognition  of  exaggerated  vocal  resonance  and  bronehoptot 
practically,  involves  no  difficulty*  It  is  sufficiently  easy  to  detennbe, 
on  comparison  of  the  two  sides  of  the  chest  in  corresponding  sfta»^ 
tions,  a  disparity  in  the  degree  of  resonance,  and  the  several  thxi^ 
tera  pertaining  to  bronchophony.     There  is  no  liability  of  eonftnl^ 

*  Tfanstation.  hf  Markhnm.    Am.  etl,  page  68, 
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ing  these  with  other  signs.  The  only  error  to  be  guarded  against  is, 
attributing  to  disease  differences  between  the  two  sides  which  exist 
normally.  Under  the  head  of  Auscultation  in  Health  it  has  been  seen 
that  normal  differences  are  observed  in  a  large  proportion  of  persons. 
They  observe,  however,  a  regular  law,  viz.,  the  greater  relative  in- 
tensity is  on  the  right  side ;  and  this  is  frequently  found  to  be  the 
case  over  all  the  regions  on  this  side,  but  it  is  especially  marked  at 
the  summit  in  front.  Exaggerated  vocal  resonance  may  be  said  to 
exist  naturally  at  the  superior  anterior  portion  of  the  right  chest,  in 
a  large  number  of  individuals,  amoimting,  in  some  instances,  to  bron- 
chophony. From  this  fact  it  follows  that  the  resonance  on  the  right 
side  must  be  considerably  greater  than  that  on  the  left,  to  warrant 
the  inference  that  it  proceeds  from  disease ;  while  a  slightly  greater 
resonance  on  the  left  than  on  the  right  side,  is  highly  significant  of 
a  morbid  condition.  The  coexistence  of  other  signs  incident  to  the 
same  physical  conditions,  is  a  safeguard  against  the  mistake  of  con- 
founding morbid  with  natural  variations. 

The  physical  condition  of  which  exaggerated  vocal  resonance  and 
bronchophony  are  the  signs,  in  the  great  majority  of  the  cases  of 
disease  in  which  either  is  present,  is  increased  density  of  the  pulmo- 
nary structure.  They  occur  in  the  different  affections  which  give 
rise  to  the  broncho-vesicular  and  the  bronchial  respiration,  and  are 
generally  found  in  combination  with  these  signs.  Bronchophony  is 
more  uniformly  present,  and  is  most  strongly  marked,  in  connection 
with  the  solidification  incident  to  the  second  stage  of  pneumonitis. 
In  that  disease,  the  situation  in  which  it  is  observed  is  usually  the 
middle  and  lower  thirds  of  the  posterior  surface  of  the  chest  on  one 
side,  the  seat  of  the  inflammation,  in  the  adult,  being  the  inferior 
lobe,  save  in  a  small  proportion  of  cases.  It  is  in  pneumonitis  espe- 
cially that  the  bronchophony  is  strong  or  intense,  the  voice  seeming 
to  be  very  near  the  ear,  attended  by  concussion  or  shock,  the  pitch 
sometimes  notably  higher  than  on  the  unaffected  side,  and  the  sound 
occasionally  somewhat  metallic  in  its  tone.  As  respects  the  loudness 
of  resonance,  however,  and  the  presence  of  the  other  characters, 
different  cases  of  pneumonitis  present  great  variations,  dependent  on 
differences  in  the  degree  of  solidification,  on  more  or  less  obstruction 
of  the  bronchial  tubes,  and  other  circumstances  leas  obvious.  The 
character  of  the  voice,  other  things  being  equal,  probably  exerts  an 
influence  on  the  intensity  of  the  sign ;  but  with  reference  to  this 
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point,  different  observers  entertain  discrepant  opiniona,  Laennec, 
Fonrnet,  C.  J.  B,  Williams,  and  Hughes,  regard  a  treble  voice  as 
favorable  for  transmiBHion  throngbout  the  chesty  and,  lience,  broncho- 
phony, other  things  being  equal,  is  stronger  in  females  and  children 
than  in  males,  Barth  and  Roger,  and  Walshe,  on  the  other  hand,  think 
that  a  grave  tone  conduces  to  a  greater  development  of  the  sign,  and 
that  it  ia  most  likely  to  be  marked  in  males  and  adults,  Thestrength 
of  the  reBonance  will  be  proportionate  to  tlie  power  of  the  voice,  irre- 
spective of  its  pitch  or  epccml  quality*  These,  and  other  eircum- 
stances,  such  as  the  thickness  of  the  muscular  and  adipose  layers 
covering  the  chest,  aflfect,  of  course,  the  resonance  in  health  aa  well 
as  that  incident  to  disease.  The  difference  of  opinion  among  dif- 
ferent observers  just  referred  to,  is  perhaps  due  to  their  attention  not 
being  directed  to  the  same  elements  of  those  entering  into  the  thoracic 
voice.  The  reverberation  and  vibration  are  greater,  ccsteru  paribus^  m 
persons  whose  voices  are  grave  or  bass  *  hut  the  force  or  extent  with 
which  the  voice  penetrates  the  ear  is  probably  greater  when  the 
pitch  of  the  oral  voice  is  higlh  Bronchophony  is  not  present  in  all 
cases  of  pneumonitis,  and  in  some  instances  the  vocal  resonance  is 
not  even  cxaggeratedj  so  that  absence  of  either  or  both  of  these 
gigns,  by  no  means  affords  positive  evidence  against  the  existence  of 
the  disease-  They  are  present,  however,  in  a  greater  or  less  degree, 
in  the  great  majority  of  instances.  They  may  be  present  withont 
being  associated  with  bronchial  respiration,  and  in  such  instances 
they  are  highly  important  with  reference  to  the  question  of  solidifiea- 
tion* 

Next  to  pneumonitis,  the  affection  in  which  exaggerated  vocal 
resonance  and  bronchophony  are  most  frequent  in  occurrence,  and 
most  important  as  physical  signs,  is  phthisis,  A  tuberculous  deposit 
gives  rise  to  a  resonance  exaggerated,  or  to  bronchophony,  which  is 
strong  in  proportion  to  the  quantity  of  tubercle,  the  degree  of  solidity 
which  it  induces,  its  extension  to  the  superficies  of  the  lung,  and  its 
proximity  to  the  larger  bronchial  tubes.  It  is  sufficiently  intelligible 
that  these  circumstances  will  affect  the  amount  of  exaggeration,  or  the 
intensity  of  the  bronchophony,  in  addition  to  the  strength  and  cha- 
racter of  the  voice  of  the  individual,  etc.  Owing  to  the  diversity 
pertaining  to  the  physical  conditions  favorable  for  the  production  of 
these  signs,  different  cases  of  tuberculous  disease  differ  greatly  as 
respects  their  presence  and  their  prominence.  Even  an  exaggerated 
resonance  may  not  be  appreciable  in  some  instances  in  which  a  con- 
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siderable  quantity  of  tubercle  exists.  For  example,  if  a  tuberculous 
mass  be  separated,  on  the  one  hand,  from  the  larger  bronchial  tubes, 
and,  on  the  other  hand,  from  the  walls  of  the  chest,  by  layers  of 
healthy  lung,  the  vocal  resonance  may  scarcely,  if  at  all,  exceed  a 
normal  degree  of  intensity.  It  is  probable,  also,  that  accumulation 
of  mucus  or  other  morbid  products  in  the  bronchial  tubes  may  occa- 
sion the  temporary  suspension  of  the  thoracic  voice.  Its  presence, 
therefore,  as  necessary  to  the  diagnosis,  is  much  less  to  be  counted 
on  even  than  in  pneumonitis ;  nor  is  the  intensity  with  which  it  may 
be  present  to  be  considered  as  indicating  the  abundance  of  the  deposit. 
Bronchophony  is  much  oftener  absent  in  phthisis  than  in  pneumonitis, 
and  it  is  very  rarely  so  strongly  marked  in  cases  of  the  former, 
as  it  is  in  the  larger  proportion  of  the  cases  of  the  latter  disease. 
Hence  its  value  is  less  in  phthisis.  Occurring  in  connection  with 
tuberculous  disease,  bronchophony  and  exaggerated  resonance  are 
almost  invariably  situated  at  the  summit  of  the  chest,  in  the  infra- 
clavicular, and  scapular  regions,  oftener  the  former.  They  do  not 
extend  over  so  large  a  space  as  in  cases  of  pneumonitis  affecting 
either  the  lower  or  upper  lobes,  being  usually  limited  to  a  cir- 
cumscribed area.  These  are  distinctive  features  of  the  signs  as  inci- 
dent to  tubercle ;  but  the  history  and  symptoms,  in  conjunction  with 
all  the  physical  signs,  rarely  render  it  a  diflScult  problem  to  decide 
between  pneumonitis  and  tuberculosis.  It  is  in  the  diagnosis  of 
phthisis,  especially,  that  the  normal  variations  in  vocal  resonance  at 
the  summit  of  the  chest  are  important  to  be  borne  in  mind.  Exag- 
gerated resonance  on  the  right  side,  contrasted  with  the  left,  and 
even  bronchophony,  alone,  are  not  evidence  of  the  presence  of  the 
deposit  of  tubercle ;  while  a  slight  exaggeration  on  the  left  side,  in 
itself,  is  sufficient  ground  for  presumption  that  the  deposit  exists. 

Increased  density  of  the  lung,  in  consequence  of  compression  by 
the  accumulation  of  liquid  within  the  pleural  sac,  may  give  rise  to 
exaggerated  vocal  resonance  and  even  bronchophony.  Under  these 
circumstances  the  latter  is  very  rarely  marked,  and  frequently  both 
are  absent.  So  true  is  this,  that  in  a  case  of  pleurisy  with  effusion, 
strong  bronchophony  should  occasion  suspicion  of  solidification  of 
lung  from  some  cause,  in  addition  to  reduction  of  its  volume  by  com- 
pression; in  other  words,  it  would  denote  either  coexisting  tuberculosis 
or  pneumonitis.  Excepting  some  instances  in  which  the  lung  is  re- 
tained in  contact  with  the  walls  of  the  chest  by  adhesions,  the  effect 
of  the  accumulation  of  liquid  is  to  remove  it  to  the  upper  and  poste- 
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rior  part  of  the  chest.  Bronchophonv  or  exaggerated  resonanee,  if 
either  exists,  will  then  be  heard  at  the  summit,  in  front  or  behind.  Ii 
is  sometimes  limited  to  the  site  posteriorly  of  normal  bronchophoDjf 
viz.,  over  the  upper  part  of  the  interscapular  space,  but  is,  by  » 
means,  constantly  present  even  in  that  situation.  Over  the  portioD 
of  the  chest  corresponding  to  the  space  occupied  by  the  liquid,  tk 
resonance  is  not  exaggerated  certainly  in  the  vast  majority  of  caxSb 
and  this  is  to  be  taken  into  account  in  determining  the  fact  of  pin- 
ritic  effusion;  while  existing  over  the  inferior  part  of  the  chest, is 
indicates  the  presence  of  solidified  lung. 

Serous  infiltration  or  oedema  occasions  increased  density  of  tk 
lung,  and  may  give  rise  to  exaggerated  resonance.  Marked  brcxidii' 
phony,  however,  is  very  rarely,  if  ever,  developed  in  this  affectiiiB; 
and  both  signs  are  frequently  absent. 

In  the  rare  forms  of  disease  in  which  a  portion  of  the  hu 
is  solidified  by  carcinomatous  or  melanotic  deposits,  extravisiM 
blood,  gangrene,  the  typhoid  material,  syphilitic  induration,  and  ib 
in  cases  of  cxtra-pulmonic  morbid  growths,  exaggerated  resoniite 
and  bronchophony  may  or  may  not  be  present.  The  circomstaaeef 
which  should  lead  the  diagnostician  to  attribute  the  presence  of  tfaet 
signs  to  some  one  of  these  affections,  instead  of  the  more  connM 
morbid  conditions  to  which  they  are  incident,  are  the  same  that  bff 
been  noticed  in  connection  with  the  subject  of  bronchial  respirao* 
to  which  the  reader  is  referred.  In  general  terms,  if  the  exagg^ 
rated  resonance  or  bronchophony  be  circumscribed  in  extent,  i* 
confined  to  the  summit,  but  situated  in  any  part  of  the  chest,  vi 
persisting  (these  circumstances  excluding  the  diseases  previously  R- 
ferred  to),  we  may  infer  the  existence  of  some  one  of  the  affeciioB 
just  enumerated.  In  determining  which  one  of  these  several  afe* 
tions  exists,  in  individual  cases,  we  are  to  be  guided  by  the  drcai- 
stances  associated  with  the  physical  signs ;  for  example,  the  eIp«^ 
toration  of  blood  in  pulmonary  apoplexy,  and  of  fetid  matter  ii 
gangrene  ;  the  pre-existence  of  typhoid  disease,  or  syphilis,  etc 

It  has  been  stated  that,  of  the  instances  in  which  the  signs  midff 
consideration  occur,  in  the  vast  majority,  the  physical  conditicn  ii 
increased  density  of  lung.  As  an  exception  to  this  rule,  exaggentii 
resonance  and  even  bronchophony  have  been  sometimes  observed  ii 
an  affection  characterized  by  abnormal  rarefaction  of  lung,  vitt 
emphysema.  Their  occurrence,  however,  is  exceptional  as  regtfdsAi 
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physical  signs  of  that  affection, — the  rule  being  a  degree  of  vocal 
resonance  not  exceeding,  and  frequently  falling  below  that  of  health. 
To  the  fact  of  their  occasional  presence  in  a  marked  degree  in  lem- 
physema — a  fact  not  generally  stated  by  writers  on  physical  explo- 
ration— ^Dr.  Walshe  has  particularly  called  attention.* 

Dilatation  of  the  bronchial  tubes  is  another  morbid  condition  in 
which  exaggerated  vocal  resonance  and  bronchophony  occur.  In 
this  rare  lesion,  the  dilated  bronchiae  are  surrounded,  to  a  greater  or 
less  extent,  with  condensed  or  indurated  lung,  so  that  it  is  difficult  to 
say  what  is  the  relative  proportion  of  the  exaggerated  resonance  or 
bronchophony,  which  is  fairly  attributable  to  the  enlarged  calibre  of 
the  tubes.  Bronchophony  is  not  constantly  associated  with  the 
lesion,  and  is  present  in  different  instances  with  variable  degrees  of 
intensity,  sometimes  being  very  strongly  marked,  when  the  dilatation 
coexists  with  considerable  induration  of  the  surrounding  lung. 

The  mechanism  of  bronchophony,  as  of  some  other  physical  signs, 
offers  scope  for  much  theoretical  discussion.  In  a  practical  point  of 
view,  it  is  not  very  important;  nor  is  uniformity  of  opinion  in  regard  to 
it  necessary  to  agreement  in  so  much  of  the  principles  and  practice  of 
auscultation  as  relates  to  the  availability  of  the  sign  in  the  diagnosis  of 
diseases.  To  this  part  of  the  subject,  therefore,  as  in  other  instances, 
I  shall  devote  but  little  space,  referring  the  reader  who  may  desire  a 
more  extended  consideration  of  it,  to  works  which  professedly  treat 
at  length  of  the  physical  principles  involved  in  the  production  of 
auscultatory  phenomena.  Laennec  attributed  the  phenomena  per- 
taining to  the  thoracic  voice,  to  the  greater  conducting  power  of  lung, 
when  its  density  is  increased.  According  to  this  explanation,  the 
vibrations  of  the  vocal  chords,  and  of  the  air  within  the  larynx,  are 
propagated  downward  along  the  walls  of  the  bronchial  tubes,  or  the 
air  contained  in  the  tubes,  or  through  the  medium  of  both,  and  are 
heard  in  diseases  attended  by  solidification  of  lung,  with  more  inten- 
sity than  in  health,  simply  because  solidified  lung  is  a  better  con- 
ductor of  sound  than  air-vesicles  filled  with  air.  This  explanation 
has  generally  been  accepted  as  satisfactory,  until  recently  it  has  been 
found  there  are  certain  difficulties  which  it  does  not  fully  meet,  and 
it  has  been  attempted  by  Skoda  to  disprove  altogether  its  correct- 
nesSy  and  to  substitute  another  theory,  to  which  reference  has  been 
made  in  treating  of  bronchial  respiration.  The  theory  of  Skoda 
attributes  bronchophony,  as  well  as  the  bronchial  respiration,  to  the 

>  Op.  cit. 
17 
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reprodaction  of  sonorous  vibratioDs  within  tlie  bronchial  tiibc%  m 
ace  or  dance  with  the  musical  principle  of  cani^anance.     The  brondhM 
tabes^  according  to  him,  t^ke  no  direct  part  in  the  rDeebanian ;  te 
is  to  say,  he  e:xcludes  vibration  of  the  walls  of  the  tiibes  fronii  aj 
participation  in  the  resonance,  regarding  the  column  of  air  eontaiod 
within  the  tubes  as  alone  concerned  in  the  production  of  the  tkonii 
sound*     In  the  normal  condition  of  the  lun^^  the  con&onaltngcink 
are  slight^  owing  to  the  smaller  bronchial  tubes  being  membranoViai 
the  want  of  firmness  in  the  surrounding  parenchjma ;  but 
the  density  of  the  lung  is  increased,  provided   the   tubes 
pervious,  the  phjaical  conditions  necessary  for  stronger  coi 
are  present ;  and    hence ,  bronchophony  is  developed^  under  tlot 
circumstances.     In  support  of  this  theory,  it  is  assumeil  by  Sfaii 
that  bronchophony  is  absent  whenever  the  bronchial   tnbi^  if«4^ 
Btructed}  and  that  it  appears  and  disappears  frequently  within  a  Idl 
space  of  time,  owing  to  the  alternate  removal  and   acxMinmla^it 
mucous  secretions.     This,  to  the  extent  asserted    by  Skoda,  ii  i 
yariance  with  common  observation.     That  obsttQction,  especiil^tf 
the  larger  tubes,  may  occasion  a  suspension  of  the  sign,  and  aflbdii 
intensity,  is  probably  true ;  but  it  is  certainly  not  so  depends  H 
the  presence  or  absence  of  mucous  secretions  in  the  smaller  siUri 
eions  of  the  bronchise,  as  Skoda  assumes.     Its  constancy  in  cks 
characterized  by  cough  and  abundant  ejcpectoration   is  incompi£illr 
with  that  position.     This  consideration  alone  renders  the  theoirrf 
consonance  inadequate,  in  itself,  to  account  for  the   phenomeni  i 
bronchophony-     In  disproval  of  Laenneo's  doctrine   of  oondoetA 
Skoda  declares,  as  the  result  of  experiments  on  hepatized  Inisf  w 
moved  from  the  bodyj  that  the  conducting  power  is  less  than  tJuirf 
healthy  lung ;  and  that,  hence,  if  exaggerated  resonance  depended « 
conduction  alone,  it  should  emst  in  health  rather  than  when  tli«  J^ 
monary  atructure  is  solidified  by  disease.     The  experiments  on  wlii 
this  opinion  is  based,  consist  in  listening  with  the  stethoeoope  i|f^ 
over  a  portion  of  solidified  lung,  while  another  person  speaks  tlirti^ 
a  Btethoacope  applied  over  parts  of  the  same  Itmg^  more  orleisi^ 
tant.     It  is  obvious  that  such  experiments  do  not  faLrly  repren* 
the  circumstances  under  which  bronchophony  takes  place  in  the  liriij 
body,  unless  it  be  gratuitously  assumed  (as  it  ia  by  Skoda),  that  if 

I  Tbe  wme  esplanalion  of  bronchophony  wbb  offbicd  rnnny  yeftrs  ago  by  13*.  ti 
Carr^  in  a  p^pftr  read  to  a  medical  societyt  but  noi  pubUflhed.     Vid«^  Ba&lfr  Hpfe^ 

Journal,  voL  vm.  165^. 
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column  of  air  in  the  bronchial  tubes  is  the  only  agent  concerned  in 
the  mechanism.  Even  with  this  assumption,  the  cases  are  hardly 
parallel.  But,  as  already  remarked  in  connection  with  bronchial 
respiration,  others,  in  repeating  the  same  experiments,  do  not  arrive 
at  the  same  conclusion.  Dr.  Walshe  has  found  that  different  speci- 
mens of  hepatized  lung  do  not  conduct  sound  equally,  a  fact  ac- 
cording with  the  variations  in  the  intensity  of  vocal  resonance, 
which  are  clinically  observed  in  different  cases  of  pneumonitis,  but 
that  in  some  instances,  the  sound  is  conducted  with  great  intensity. 
Again,  as  stated  by  Walshe,  if  a  person  speak  through  a  stethoscope 
introduced  into  the  trachea  of  a  subject  dead  with  pneumonitis,  in  a 
case  in  which  bronchophony  had  been  marked  during  life,  and  another 
person  listen  to  the  chest,  there  is  often  nearly  complete  absence  of 
Bound.  Here  are  the  physical  conditions  for  consonance,  provided 
the  bronchial  tubes  are  unobstructed.  Skoda  endeavors  to  explain 
the  non-production  of  sound  in  this  experiment,  by  assuming  that, 
after  death,  the  smaller  tubes  are  always  filled  with  fluid ;  but,  accord- 
ing to  Walshe,  close  examination  showed  this  not  to  have  been  the  case 
in  some  of  the  subjects  on  which  the  experiment  was  made.  But 
there  are  other  and  more  positive  considerations,  which  render  the 
theory  of  consonance  untenable.  A  consonating  sound  always  sus- 
tains a  fixed  harmonic  relation  to  the  original  sound  upon  which  it 
depends.  The  two  sounds  must  be  in  unison.  Now  it  is  a  matter  of 
observation  that  the  sound  heard  over  the  chest,  and  that  heard  over 
the  larynx  of  the  same  patient,  are  not  always  in  harmonic  relation 
to  each  other :  in  other  words,  musically  speaking,  they  are  discords. 
Again,  air  contained  within  a  certain  space  is  capable  of  being  thrown 
into  consonating  vibrations,  only  with  certain  notes  which  correspond 
to,  or  are  in  unison  with  the  fundamental  note  of  the  space.  But 
bronchophony  is  produced  by  speaking  in  various  tones;  some  of 
which  must  be  at  variance  with  the  fundamental  note  of  the  space  in 
which  the  consonating  vibrations  are  imagined  to  take  place.  Finally, 
a  consonating  sound,  except  under  conditions  which  the  pulmonary 
organs  cannot  furnish,  is  always  very  much  more  feeble  than  the 
original  sound;  yet,  the  thoracic  voice  is  sometimes  more  intense 
than  over  the  trachea  or  larynx.  The  theory  of  consonance,  there- 
fore, is  at  variance  with  the  laws  of  acoustics.^ 

The  doctrine  of  Laennec,  which,  as  has  just  been  seen,  is  by  no 

*  The  author  would  express  his  indebtedness  for  the  foregoing  points,  to  the  admi- 
rable work  of  Dr.  Walshe  (edition  for  1854) ;  to  which  also  he  would  refer  the  reader 
desirous  of  a  fuller  consideration  of  the  subject 
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means  disproved,  nevertheless  fails  to  account  for  all  the  phenomoii 
of  bronchophony.  As  already  remarked,  the  thoracic  voice  has  been 
observed  to  be  intense,  when  the  lung,  instead  of  being  condensed,  is 
actually  rarefied,  viz.,  in  emphysema.  Moreover,  simple  conduction 
is  inadequate  to  explain  the  intensification  of  sound  which,  although 
infrequent,  does  occasionally  take  place  within  the  pulmonary  organs; 
and  it  is  equally  inadequate  to  explain  the  variation  of  pitch  some- 
times observed  between  the  laryngeal  and  the  thoracic  voice.  The  voctl 
sounds  must  be,  in  certain  instances,  at  least,  in  some  way  reinforced 
within  the  bronchial  tubes,  and  also  receive  there  modifications  of  its 
quality  and  tone.  Consonance  may  be  one  of  the  subsidiary  ageadei 
involved.  In  addition  to  this,  and  to  the  influences  which  the  sonnl 
receives  in  passing  by  conduction  through  different  media,  reflecdoi 
and  reverberation  probably  take  place,  constituting  what  is  distin- 
guished as  union-resonance  and  echo.  From  some  of  the  ezampks 
employed  by  Skoda  to  illustrate  his  theory  of  consonance,  it  wooU 
seem  that  under  this  title  he  intended  to  comprehend  the  aconstie 
principles  referred  to  by  the  terms  just  mentioned.^  With  the  fon- 
going  brief  discussion,  which,  in  view  of  the  practical  objects  of  thii 
work,  has  been  perhaps  already  too  extended,  I  leave  the  considcfir 
tion  of  the  mechanism  of  bronchophony,  repeating  the  remark,  tbt 
the  subject  is  one  chiefly  of  speculative  interest ;  for,  whether  the 
theory  of  consonance  be  received  or  rejected,  is  a  matter  unimportut 
so  far  as  the  significance  and  value  of  the  sign  are  concerned,  ov 
knowledge  of  the  latter  being  based  solely  on  clinical  and  aotopsial 
observations. 

An  incidental  phenomenon  which  was  noticed  in  treating  of  healdj 
vocal  resonance,  is  of  interest  and  importance  in  connection  viih 
bronchophony  as  a  sign  of  disease.  I  refer  to  a  9ouffle  or  bloiriif 
sound  accompanying  words  spoken  aloud,  but  which  is  apt  to  be 
obscured  by  the  resonance  and  vibration,  and  is  therefore  more  satis- 
factorily observed  when  words  are  whispered.  In  cases  of  pnemne- 
nitis  or  tuberculosis,  if  the  naked  ear  or  stethoscope  be  applied  over 
the  solidified  lung,  the  other  ear  being  closed  (a  precaution  alvqi 
to  be  employed  in  auscultating  for  vocal  resonance),  and  the  patieit 
requested  to  count  in  distinct  and  tolerably  loud  whispers,  a  belkvi 
sound,  more  or  less  loud,  will  be  found  to  accompany  each  enoncufeei 
numeral.     On  comparing  the  result  of  the  same  procedure  on  to 

*  For  a  full  expositiOD  of  the  principles  of  conductioD,  union-reflcmanoe,  and  toK* 
far  as  they  relate  to  this  subject,  the  reader  is  referred  to  the  treatise  by  Dr.  Walshsi 
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healthy  side  in  a  corresponding  situation,  a  sound  in  the  latter  in- 
stance will  either  he  entirely  wanting,  or  it  will  be  notably  more 
feeble,  and  also  lower  in  pitch.  A  relatively  intense  and  high-pitched 
Mouffle,  accompanying  the  act  of  whispering,  is  thus  a  physical  sign 
haying  the  same  significance  as  bronchophony,  and  the  bronchial 
respiration.  In  the  character  of  the  sound  it  is  analogous  to  the 
latter.  This  sign  is  not  only  worthy  of  attention,  as  co-operating 
with  bronchophony  and  bronchial  respiration,  and  thus  serving  to 
confirm  their  validity,  but  it  may  be  strongly  marked  in  some  instances 
in  which  the  other  signs  just  mentioned  are  imperfectly  developed. 
In  .the  latter  point  of  view,  it  deserves  more  consideration  than  it 
has  received  from  writers  on  physical  exploration. 

In  conclusion,  the  phenomena  which  have  been  presented  under 
the  head  of  exaggerated  vocal  resonance  and  bronchophony,  taking 
into  consideration,  in  individual  cases,  the  situation  in  which  they  are 
observed,  the  space  over  which  they  are  found  to  extend,  their  inten- 
sity, and  their  conjunction  with  other  physical  signs  together  with 
symptoms,  are  often  of  considerable  value  in  diagnosis. 

2.  Diminished  and  Suppressed  Vocal  Resonance. — The  efiect 
of  certain  morbid  conditions  is  to  diminish  or  suppress  the  normal 
Tocal  resonance.  If,  therefore,  it  be  apparent  that  the  resonance 
proper  to  any  part  of  the  chest  in  health  is  lessened  or  absent,  evi- 
dence is  thereby  afforded  of  the  existence  of  some  one  of  the  morbid 
conditions  which  are  known  to  produce  this  effect.  There  being  no 
fixed  standard  of  normal  vocal  resonance,  its  diminution,  as  well  as 
its  increase,  is  determined  by  a  comparison  of  the  two  sides  of  the 
chest.  In  the  one  case,  not  less  than  in  the  other,  it  is  important  to 
take  cognizance  of  the  normal  disparity  existing  between  the  two 
sides  in  a  large  number  of  individuals,  and  also  of  the  fact  that  the 
relatively  greater  degree  of  resonance  is  naturally  on  the  right  side. 
Without  due  regard  to  the  latter  fact,  the  less  amount  of  resonance 
on  the  left  side  so  frequently  found  in  health,  might  be  attributed  to 
disease  situated  in  that  side,  as  well  as  vice  versa.  An  abnormal  dis- 
parity between  the  two  sides,  provided  the  greater  resonance  on  one 
side  do  not  exceed  an  amount  compatible  with  health,  may  proceed 
from  a  morbid  diminution  on  one  side,  or  from  a  morbid  exaggera- 
tion on  the  other  side.  In  the  one  case,  the  disease  is  seated  in  the 
side  in  which  the  resonance  is  relatively  less ;  in  the  other  ca«e,  the 
affected  side  is  that  on  which  the  resonance  is  relatively  greater. 
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Without  the  co-opcration  of  other  signs,  or  of  symptomB,  it  vouH 
sometimes  be  difficult  to  determine,  under  these  circomstances,  to 
which  side  the  disease  is  to  be  referred ;  but  with  the  informatioD  to 
be  derived  from  other  sources,  there  can  hardly  be  mach  room  for 
doubt  on  this  score  in  any  instance. 

The  morbid  conditions  to  which  diminished  vocal  resonance  is  'vt 
cident  are  emphysema,  certain  cases  of  solidification,  ohstraction  d 
one  of  the  large  bronchi,  the  presence  of  abundant  liquid  effusiaB, 
'  and  of  air  in  the  pleural  sac.  Of  these  several  conditions,  in  the  tf« 
first,  viz.,  emphysema  and  solidification,  the  normal  resonance  i 
diminished,  not  uniformly,  but  in  a  certain  proportion  of  cases  oohr. 
In  emphysema,  diminution  is  the  rule,  but  in  some  exceptional  instances 
the  resonance  is  notably  increased.  In  solidification,  the  resoDanee 
is  generally  increased.  It  is  in  connection  with  this  condition,  ai 
has  been  seen,  that  exaggerated  vocal  resonance  and  bronchophoaj 
occur  in  the  great  majority  of  instances.  As  exceptions  to  the  gcM- 
ral  rule,  however,  an  opposite  efiect  is  sometimes  indaced.  Cavitti 
filled  with  liquid  products  also  occasion  a  notable  diminution  of  rai- 
nance  within  a  circumscribed  space  corresponding  to  the  side  of  dv 
excavation.  Obstruction  of  one  of  the  large  bronchi  diminishes  tk 
resonance  in  so  far  as  the  column  of  air  within  the  bronchial  tvbei 
takes  part  in  the  propagation  of  vocal  sounds,  and,  perhaps,  also,  a 
consequence  of  the  changes  induced  in  the  lung  in  which  the  cunii- 
tion  of  air  is  cut  off.  In  pleuritis,  hydrothorax,  and  pnenmo-hTdzt- 
therax,  the  diminution  of  resonance  is  the  rule,  and  in  these  affecdoH 
suppression  is  often  observed.  The  presence  of  liquid  in  the  tn 
former  affections,  and  of  air  together  with  liquid  in  the  one  last  mo- 
tioned, remove  the  lung  so  far  from  the  thoracic  walls  that  the  tooI 
vibrations  emanating  from  the  larynx,  as  well  as  the  respintoit 
sounds,  fail  to  reach  the  ear  of  the  auscultator ;  or,  if  appreciate^ 
are  fee])le  and  distant.  Absence  of  vocal  resonance,  or  abnonnl 
diminution,  are  to  be  embraced  among  the  signs  by  which  the  present 
of  liquid,  or  of  liquid  and  air,  is  to  be  determined.  It  is  chieflra 
tins  application  that  the  sign  possesses  clinical  value;  and  inasmoditf 
the  diagnosis  of  these  affections  is  usually  not  attended  with  dilEciil^ 
diminution  and  suppression  of  vocal  resonance  are  to  be  nnfai 
among  the  signs  of  minor  importance.  Nevertheless,  in  accmnnlatiiK 
evidence  in  order  to  arrive  at  a  conclusion  with  the  utmost  poati1^ 
ness,  a  feeble  and  distant  vocal  sound  on  the  affected  side,  or  tk 
absence  of  resonance,  is  a  point  entitled  to  weighty  and  should  Mt 
be  overlooked. 
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8.  Pectoriloquy — Cavernous  and  Amphoric  Voice. — The  dis- 
tinctive characteristic  of  pectoriloquy,  as  the  name  imports,  is  the 
transmission,  not  simply  of  vocal  sound,  but  speech :  the  articulate 
words  are  appreciated  by  the  ear  applied  to  the  chest.  This  cha- 
racteristic is  sufficient  to  distinguish  it  from  bronchophony,  but,  as 
will  be  presently  seen,  there  is  not  much  practical  advantage  in  re- 
garding it  as  a  distinct  physical  sign ;  and  at  the  present  time  some 
writers  treat  of  it  as  a  modified  form  or  variety  of  bronchophony.* 
It  is  accompanied  by  bronchophony  in  a  certain  proportion  of  cases, 
but  not  invariably.  The  type  of  pectoriloquy  is  to  be  found  among 
the  phenomena  incident  to  the  voice  in  health.  With  the  stetho- 
scope placed  over  the  trachea  or  larynx,  the  ear,  in  a  small  propor- 
tion of  instances,  receives  with  distinctness  the  words  enunciated 
by  the  person  examined.  In  most  instances  the  articulated  voice  is 
not  perfectly  transmitted  through  the  instrument,  but  heard  with 
more  or  less  indistinctness.  The  nature  of  the  sign,  and  its  different 
degrees  of  completeness,  may  thus  easily  be  made  familiar  practi- 
cally, by  auscultating  the  trachea  and  larynx  of  different  individuals. 
This  phenomenon  does  not  pertain  normally  to  any  portion  of  the 
chest,  but  it  may  be  presented  in  connection  with  certain  morbid 
conditions,  and  then  constitutes  true  pectoriloquy,  or  chest-talking. 
The  intensity  with  which  the  words  enter  the  ear  may  even  be  greater 
than  when  the  stethoscope  is  applied  over  the  larynx  or  trachea. 

Laennec  regarded  pectoriloquy  as  a  pathognomonic  sign  of"  a  pul- 
monary cavity.  He  divided  it  into  three  varieties,  viz.,  perfect,  im- 
perfect, and  doubtful.  In  perfect  pectoriloquy  the  transmission  of 
the  articulated  voice  is  complete ;  in  the  imperfect  variety,  the  words 
are  indistinctly  heard ;  and  when  doubtful,  it  is  not  distinguishable 
from  bronchophony,  save  by  circumstances  other  than  those  pertain- 
ing to  the  voice.  It  is  evident  that  in  giving  to  pectoriloquy  this 
comprehensive  scope,  as  regards  its  audible  characters,  together  with 
80  limited  an  application  in  its  diagnostic  significance,  Laennec  was 
influenced  by  the  desire  manifested  in  other  instances  to  establish  for 
each  particular  lesion  a  special  physical  sign.  Taking  his  own  de- 
scription of  doubtful  and  incomplete  pectoriloquy,  these  varieties  are 
neither  more  nor  less  than  bronchophony.  So  far  as  distinctive 
characters  are  concerned,  Laennec  did  not  attempt  to  draw  the  line 
of  demarcation.  According  to  him,  bronchophony  is,  in  fact,  pecto- 
riloquy, whenever,  from  its  situation,  the  general  symptoms,  and  the 

'  Walshe,  Skoda. 
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progress  of  the  disease,  it  may  be  deemed  to  proceed  from  m  caTity.* 
Observations  since  the  time  of  Laennec  have  abundantly  disproved 
the  hypothesis  of  the  transmission  of  speech,  even  when  most  cod- 
plete,  being  always  due  to  the  presence  of  a  cavity  ;  and,  at  the  p^^ 
sent  time,  pectoriloquy,  be  it  ever  so  perfect,  has  not  the  aignificanee 
which  it  possessed  in  the  estimation  of  the  illustrioiifl  foonder  of  aus- 
cultation. 

The  physical  condition,  irrespective  of  excavation,  to  which  pecto- 
riloquy is  sometimes  incident,  is  solidification  of  lung,  either  from 
inflammatory  or  tuberculous  deposit.  Exaggerated  vocal  resonance^ 
to  a  greater  or  less  extent,  coexists.  Under  these  circnmstances  die 
sign  is,  in  fact,  incidental  to  bronchophony.  The  other  signs  indict- 
tive  of  solidification  will  be  associated  with  it,  viz.,  notable  dolneai 
on  percussion,  and  the  bronchial  respiration.  In  both  forms  of  dii- 
ease,  but  more  especially  in  pneumonitis,  the  pectoriloquy  will  be 
difiused,  t.  e.  heard  over  a  considerable  space.  In  connection  iridi 
crude  tubercle,  the  situation  in  which  it  is  found  is  at  the  summit  of 
the  chest ;  and  it  is  most  apt  to  occur  in  pneumonitis  affecting  de 
upper  lobe.  It  is  by  no  means  frequently  present  in  the  affecdotf 
just  mentioned,  but  only  in  a  small  proportion  of  cases,  dependo^ 
it  is  probable,  on  a  continuous  and  uniform  density  of  lung  betrecB 
some  of  the  larger  bronchial  divisions  and  the  thoracic  walls. 

Cavernous  pectoriloquy,  however,  does  occur ;  that  is  to  say,  ^ 
sign  may  proceed  from  an  excavation.  But  it  is  perhaps  as  rudf 
observed  in  connection  with  cavities,  as  in  cases  in  which  the  Inf 
is  solidified.  Tuberculous  excavations  are  sufficiently  common,  jtf 
it  is  seldom  that  well-marked  pectoriloquy  is  developed  in  the  {vo- 
gress  of  phthisis.  Its  occurrence  cannot  therefore  be  counted  on  ai 
evidence  that  the  disease  has  advanced  to  the  stage  of  ezcavatka 
Occurring  at  a  late  period,  when  it  is  altogether  probable,  from  ov 
knowledge  of  the  pathological  history  of  phthisis,  that  a  cavity,  cr 
cavities,  have  formed,  how  are  we  to  determine  that  it  is  not  caused 
by  the  solidification  from  the  presence  of  crude  tubercle,  which  fie- 
quently  exists  in  the  vicinity  of  the  excavations  ?  The  circumstanM 
on  which  this  discrimination  is  to  be  based  are  not  so  much  alf 
peculiarities  of  character,  as  its  intermittence  when  due  to  a  cavity; 
its  being  limited  to  a  circumscribed  space,  and  associated  with  odiv 
physical  signs  indicative  of  excavation,  viz.,  tympanitic  resonance  ci 

I  Vide  Treatise  on  Diseases  of  the  Chest,  etc.  Translated  by  ForbeSi  page  30i  I^ 
York  edition,  1830. 
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percussion,  with,  in  some  instances,  the  bruit  de  pot  fSlSj  and  the 
cavernous  respiration,  alternating  with  gurgling  rales.  If  these  cir- 
cumstances were  not  conjoined,  in  many  if  not  in  most  instances  it 
would  not  be  easy  to  determine  whether  the  pectoriloquy  be  or  be  not 
cavernous.  The  point,  happily,  is  one  of  clinical  curiosity,  rather 
than  of  much  practical  importance.  Cavernous  pectoriloquy  requires 
the  conjunction  of  several  conditions.  The  cavity  must  be  of  consi- 
derable size.  It  must  communicate  freely  with  the  bronchial  tubes. 
It  must  be  free,  or  nearly  so,  of  liquid.  It  must  be  situated  near  the 
walls  of  the  chest,  and  the  sign  is  more  likely  to  be  produced  if 
adhesion  of  the  pleural  surfaces  have  taken  place  over  the  part  of  the 
lung  in  which  it  is  situated,  so  that,  in  addition  to  the  thoracic  walls, 
a  thin  condensed  stratum  of  pulmonary  structure  alone  intervenes 
between  the  exterior  of  the  cavity  and  the  ear  of  the  auscultator. 
The  walls  of  the  cavity  must  be  sufficiently  firm  not  to  collapse  when 
it  is  empty.  The  space  within  the  excavation  must  not  be  intersected 
by  parenchymatous  bands.  The  infrequency  with  which  these  seve- 
ral conditions  are  united,  accounts  for  the  absence  of  the  sign,  as  a 
general  rule,  even  when  cavities  exist,  and  for  its  being  transient  or 
intermittent  in  cases  in  which  it  may  be  sometimes  discovered. 

In  by  far  the  greater  proportion  of  the  instances  in  which  cavern- 
ous pectoriloquy  occurs,  the  excavations  are  due  to  tuberculous  dis- 
ease. It  may,  however,  be  incidental  to  the  cavities  resulting  from 
circumscribed  gangrene  and  abscess.  But,  in  addition  to  the  great 
infrequency  of  the  latter  affections,  the  favorable  conditions  are  less 
likely  to  be  combined  than  in  tuberculous  excavations.  It  may  also 
occur  in  some  cases  of  perforation  of  the  lung,  establishing  a  commu- 
nication between  the  bronchise  and  the  pleural  cavity,  giving  rise  to 
pneumo-hydrothorax.  In  that  rare  lesion  in  which  a  pulmonary 
cavity  is  simulated,  or  rather  virtually  exists,  viz.,  pouch-like  dilata- 
tion of  the  bronchisB,  pectoriloquy  may  be  strongly  marked. 

The  voice  resounding  in  a  cavity  of  considerable  size,  sometimes 
assumes  a  musical  intonation,  resembling  the  modification  which  the 
Tocal  sound  receives  on  speaking  into  an  empty  vase  or  pitcher. 
This  constitutes  what  is  called,  from  the  similitude  just  mentioned, 
amphoric  voice.  The  character  is  analogous  to  that  belonging  to  the 
respiratory  sound  to  which  the  same  title  is  applied.  It  has  no 
special  significance  beyond  denoting  the  existence  of  a  cavity,  but, 
inasmuch  as  when  it  is  strongly  marked,  it  probably  proceeds  from  an 
empty  space,  while  ordinary  pectoriloquy  may  be  due  to  solidifica- 
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tion,  it  has  a  positive  diagnostic  value  in  the  rare  instances  in  wUdk 
it  is  heard.  It  occurs  not  only  in  pulmonary  excftvations,  but  in 
cases  of  pneumo-hydrothorax,  with  a  fistulous  commnnication  between 
the  bronchial  tubes  and  the  pleural  sac.  The  characteristic  sound  ii 
not  necessarily  accompanied  by  the  transmission  of  speech.  Am 
amphoric  voice,  therefore,  may  with  propriety  be  regarded  as  a  sign 
distinct  from  pectoriloquy.  It  is  so  regarded  and  treated  of  unda  i 
separate  head  by  some  writers.^  It  sufiices,  however,  for  all  practial 
purposes  to  notice  it  thus  incidentally  and  briefly  in  the  present 
connection. 

Pectoriloquy  does  not  sustain  any  constant  relation  to  the  intensity 
of  thoracic  resonance  and  the  associated  thrill,  nor  is  it  dependent  on 
the  loudness  of  the  oral  voice.  The  speech  may  be  distinctly  trani- 
mittcd  without  being  associated  with  the  phenomena  combined  in  wdt 
marked  bronchophony,  and  also  when  the  patient  is  nnable  to  speik 
except  feebly,  or  only  in  whispers ;  in  some  instances  the  words 
nating  from  the  chest  have  been  observed  to  be  even  louder  and 
distinct  than  when  received  from  the  mouth.  The  transmission  of 
whispered  words  is  distinguished  as  whispering  pectoriloquy^  whidia 
regarded  by  Walshe  as  highly  distinctive  of  a  cavity.  My  own  ok 
servations  lead  me  to  a  different  conclusion.  I  have  repeatedly  fonnl 
well-marked  whispering  pectoriloquy  over  solidified  lung  ;  and,  with- 
out having  analyzed  cases  with  respect  to  this  point,  I  should  aj 
that  it  is  oftener  met  with  than  the  transmission  of  words  spokei 
aloud.  This  accords  with  the  results  obtained  by  auscultation  <tf  tk 
voice  in  health,  viz.,  whispered  words  are  oftener  transmitted  over  tb 
trachea,  larynx,  and  bronchi ;  and  in  a  single  instance,  imperfeet 
whispering  pectoriloquy  was  observed  in  the  infra-clayicolar  re^oB, 
while  in  no  instance  were  words  spoken  aloud  even  partially  tram- 
mitted. 

The  mechanism  of  pectoriloquy  claims  but  a  few  words,  inasnnuk 
as  the  physical  principles  involved  are  probably  essentially  identicd 
with  those  concerned  in  the  production  of  bronchophony.  Condoetii 
by  the  air  contained  within  the  bronchial  tubes  and  cavity,  aided  It 
the  bronchial  walls  and  solidified  parenchyma,  when  the  intensity  rf 
the  transmitted  speech  is  considerable,  the  sound  is  probably  xcin* 
forced  by  reflection  from  the  walls  of  the  excavation,  and  po8iiU)i 
also,  to  some  extent,  by  consonance,  according  to  the  theory  of  Skodk 

'  Barth  and  Roger.  '  Vide  Auscultation  of  the  Voice  in  Health,  page  VSL 
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The  amphoric  modification  of  the  vocal  resonance  is  probably  due 
to  reverberation  of  sound  within  the  cavity  giving  rise  to  a  kind  of 
echo.  Skoda  entertains  the  opinion  that  the  development  of  the 
amphoric  voice  does  not  require  a  free  communication  between  the 
cavity  and  the  bronchial  tubes,  but  that  the  necessary  sonorous  vibra- 
tions may  be  excited  within  the  former,  provided  a  thin  layer  of 
tissue  only  intervenes.     Barth  and  Roger  concur  in  this  opinion. 

Pectoriloquy  is  an  interesting  physical  sign,  from  the  fact  that  it 
was  the  first  observed  by  Laennec,  and  led  to  the  application  of 
auscultation  to  the  investigation  of  pulmonary  diseases.  As  respects 
its  value  in  diagnosis,  since  it  has  been  ascertained  to  accompany 
bronchophony  in  a  certain  proportion  of  cases  of  solidification,  and  to 
occur  very  infrequently  in  connection  with  cavities,  it  cannot  be  con- 
sidered to  possess  much  practical  importance.  Barth  and  Roger 
propose  to  dispense  with  the  use  of  the  term  pectoriloquy,  and  under 
the  title  of  cavernous  voice  to  include  only  the  instances  in  which 
speech  is  transmitted  from  cavities.  But  so  far  as  the  sign  alone  is 
concerned,  it  cannot  be  determined  whether  it  proceed  from  a  cavity 
or  not.  This  point  is  to  be  settled,  not  by  the  evidence  received 
through  the  sense  of  hearing,  but  by  reasoning  on  the  circumstances 
with  which  the  sign  is  associated.  In  other  words  a  cavernous 
voice,  exclusive  of  the  amphoric  voice,  does  not  exist  as  a  distinct 
physical  sign.  The  distinction  is  consequently  arbitrary.  The  reality 
of  pectoriloquy,  that  is,  the  transmission  of  speech,  as  distinct  from 
bronchophony,  even  when  the  two  are  associated,  as  is  frequently  but 
not  invariably  the  case,  is  unquestionable.  Its  distinctive  character 
is  very  clearly  defined.  It  has  therefore  just  claims  to  be  recognized 
as  an  individual  physical  sign,  although,  as  has  been  seen,  it  repre- 
sents anatomical  conditions  precisely  opposite  in  character.  Its 
pathological  significance  is  always  to  be  determined  by  the  part  of 
the  chest  in  which  it  is  situated ;  the  extent  of  surface  over  which  it 
is  heard ;  its  constancy  or  persistency ;  and  the  other  physical  signs 
together  with  the  symptoms  which  accompany  it. 

4.  ^GOPHONT. — The  modification  of  the  thoracic  voice  thus  en- 
titled, has  given  rise  to  much  discussion  respecting  its  pathological 
significance,  as  well  as  its  mechanism.  Limiting  the  attention  almost 
exclusively  to  the  former  of  these  two  aspects  of  the  subject,  I  shall 
not  devote  to  it  extended  consideration,  especially,  as  will  be  admitted 
by  all  practical  auscultators  at  the  present  time,  clinically,  the  sign 
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is  ainong  tbe  least  impoftanC  of  those  furnished  hj  phjsieal  explofi^ 
tion.  The  characters  by  which  it  is  distingtiished  are  well  defind 
and  distinctive.  Its  peculiarities  fire  sufficient  to  estatlish  its  m& 
Tiduality;  and,  when  well  marked,  it  is  readily  recognized,  !Ili 
inferior  rank  which  it  holds,  results  from  the  iafreqtieiicy  of  its  o» 
currencc ;  its  superfluousncss  in  certain  of  the  instatices  in  which  Iti 
observed,  owing  to  the  adequateness  of  other  signs  to  the  dtagiMi; 
and,  according  to  the  opinion  of  some,  the  uncertainty  which  attMltf 
to  it  as  an  expression  of  a  particular  pathological  conditioii. 

The  essential  features  which  characterize  segophony  are,  a  pecdir 
tremulousness  of  the  vocal  sound,  the  pitch  being  elevated  above  tk3 
of  the  oral  or  laryngeal  voice ,  With  these  characters  it  freqiei:^ 
hears  a  striking  resemblance  to  the  bleating  cry  of  .the  goat,  attddi 
similarity  is  expressed  in  the  etymology  of  the  word  eegopbonji  wU4 
was  employed  to  designate  the  sign  by  Laennee.  In  its  woi&k 
character,  however,  it  is  by  no  means  always  unifonn.  la  sotted 
stancea  a  sound  is  produced  which  was  compared  bj  Laetinee  to  di 
of  the  voice  transmitted  through  a  metallic  speaking-tn^lt 
Another  variety  he  likens  to  the  peculiar  tone  of  Punch  in  the  pupftf- 
fihow,  produced  by  speaking  in  a  high  key,  with  the  nostrils  dmA 
Hence  it  is  styled  by  the  French,  miT  de  polirhineile*  The  fofwrf 
the  last  illustration  will  be  less  generally  appreciated  in  this  mmixj 
than  in  France,  performances  of  Punchinello  being  as  rare  in  ii  , 
former,  as  they  are  coniraon  in  the  latter*  A  third  variety  the  «■• 
author  compares  to  the  sound  produced  when  a  persoii  atlempiili 
speak  with  a  solid  substance  between  the  teeth  and  lips.  It  iiiifr 
cient  to  say  that  the  vocal  resonance  becomes  jegophonic  wbMiV 
the  sound  is  interrupted  or  tremulous,  and  the  pitch  more  or  Iff 
acute  ;  and  that  these  distinctive  traits  may  be  presented  in  viiilB 
degrees  and  proportions  from  strongly  marked,  pure  aegophony,  i0^ 
to  the  slightest  modification  in  these  particulars.  The  two  elcniii 
which  thus  enter  into  the  composition  of  the  segophonic  voice  «J 
not  be  present  in  an  equal  ratio.  The  sound  resulting  from  tbp 
combination  is  by  no  means  unifonn.  It  may  be  feeble  or  strong*  S 
may  be  so  faint  as  to  be  scarcely  appreciable,  or  the  sign  may  be  mm* 
dated  with  exaggerated  vocal  resonance  or  even  broncliophonT*  B^f 
ejdst  Ln  every  degree  as  respects  intensity*  The  tremnlou^neBS  Bif 
be  strikingly  marked,  or  just  perceptible,  with  every  tntemiatSii 
shade.  The  pitch  may  be  slightly  or  considerably  rmised.  th 
bleating,  vibrating  intonation,  accompanies  the  vocal  resoMdee^  W 
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the  two  do  not  always  occur  synchronoiiBly.  The  former  sometimes 
succeeds  the  latter,  so  that  they  may  be  perceived  to  be  distinctly 
although  slightly  separated.  The  sBgophonic  sound,  as  each  word  or 
syllable  is  pronounced,  follows  the  articulation  like  an  echo.  The 
impression  of  distance  is  another  feature  belonging  to  segophony ;  the 
sound  appears  to  be  somewhat  removed,  and  not  produced  directly 
beneath  the  ear  of  the  auscultator. 

In  addition  to  the  foregoing  points  pertaining  to  the  audible 
characters,  other  distinctive  traits  relate  to  the  situation  where  it  is 
usually  heard,  the  extent  of  its  diffusion,  etc.  ^gophony  does  not 
occur  indifferently  at  any  part  of  the  thorax.  It  is  found  much 
oftener  than  elsewhere  at  or  near  the  inferior  angle  of  the  scapula, 
frequently  being  limited  to  a  small  space,  and  usually  more  marked 
at  that  situation,  when  it  is  more  or  less  diffused.  From  the  point 
just  mentioned,  when  it  is  not  thus  limited,  it  generally  extends, 
according  to  Laennec,  and  other  observers,  to  the  interscapular 
space,  and  in  a  zone  from  one  to  three  fingers  broad,  following  the 
line  of  the  ribs  toward  the  nipple.  This  rule  as  respects  situation  is 
not  without  exceptions.  Fournet  states,  as  the  result  of  numerous 
observations,  that  it  may  exist  over  the  greater  part  of  the  lateral 
and  posterior  portions  of  the  chest,  but  never  extending  to  the  sum- 
mit. It  has,  however,  been  observed  in  the  infra-clavicular  region, 
and  also  diffused  over  nearly  the  entire  chest  on  one  side.  It  is 
sometimes  found  to  shift  its  seat,  or  to  disappear  when  the  position  of 
the  patient  is  changed.  The  explanation  of  these  facts  involves  a  re- 
ference to  the  physical  conditions  upon  which  the  sign  is  dependent, 
and  will  be  noticed  presently.  Its  duration  is  variable,  but  rarely 
extending  beyond  a  brief  period.  The  average  time  of  its  continu- 
ance is  estimated  from  five  to  eight  days  ;^  but  in  a  case  of  chronic 
pleurisy  cited  by  Laennec,  it  lasted  for  several  months.  In  the  pro- 
gress of  the  same  disease,  viz.,  pleurisy,  it  may  appear,  continue  only 
for  a  short  time,  and  at  a  subsequent  stage  reappear  for  a  brief  period. 
This  has  been  repeatedly  observed,  but  is  by  no  means  an  invariable 
rule.  During  the  period  of  its  continuance  it  is  pretty  constant,  t.  e. 
heard  at  nearly  every  examination ;  but  it  is  not  equally  manifested 
with  each  act  of  the  voice,  or  articulated  word.  It  is  more  intense 
at  some  moments  than  at  others,  and  may  be  temporarily  suspended 
by  an  accumulation  of  mucus  in  the  bronchial  tubes,  being  reproduced 
immediately  after  coughing  and  expectoration. 

*  Borth  and  Roger. 
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LaetiQec  regarded  segophon  j  as  conclusive  eTidence  of  the  preseace 
of  ft  certain  (iiiantity  of  liquid  within  the  pleural  sac.  He  asserts 
lliat  he  discovered  it  in  nearly  every  case  of  pleurisy  that  am 
under  hh  notice  during  the  period  of  five  years.  Subsequent  ohm- 
vations  have  abundantly  confirmed  the  fact  of  its  occurrence  m  ta^ 
nection  with  the  pathological  condition  ju§t  mentioned,  btii  in  i  pi^ 
portion  of  instanceB  much  Ic^s  than  was  supposed  by  the  founder  ri 
auscultation^  With  the  utmost  Yeneration  of  the  tnemorj  of  Liamxc 
it  must  he  presumed  that,  with  reference  to  aegophony,  bb  m  dieoK  I 
of  pectoriloquy,  a  strong  desire  to  invest  each  sign  with  a  wp&M 
significanee,  representing  constantly  the  same  aiiatoiBic4il  coofiNir 
to  some  extent  affected,  unconsciously,  the  accuracy  of  his  €lbmw 
Horn.  This  presumption  is  strengthened  by  his  confesstoit  rf  Ar 
difficulty,  frequently,  of  discriminating  segophony  from  bronchofliflf 
and  pectoriloquy;  and,  also,  by  the  importance  which  he  attaciaiti 
pressing  the  ear  very  lightly  against  the  stethoscope  in  seeldD|  fe 
this  sign*  This  method  of  auscultatmg,  suffices  often  to  give  te  tit 
voice  an  segophonic  intonation.  At  all  events,  it  is  cerlaia  iN  ! 
well-marked  sego phony j  so  far  from  being  constantly  or  geocnOf  I 
present  in  pleurisy,  is  one  of  the  rarest  of  the  physical  fiigna,  lal 
there  are  doubtless  many  who  have  had  considerable  experiences 
physical  exploration,  without  ever  having  met  vrith  a  suigh  g«^ 
example  of  it*  It  may  bo  associated  with  the  presence  of  liqtai  ^ 
any  kind  between  the  pleural  surfaces,  serum,  pus,  or  possibly  fin 
blood;  and  it  is  therefore  a  sign  which  may  be  incident  to  or<&i«J  j 
pleurisy,  the  hemorrhagic  variety  of  the  disease^  empyema,  pneii 
with  liquid  effusion,  and  hydrothorax.  Even  in  the  time  of  : 
the  uniform  dependence  of  legophony  on  the  presence  of  liquid  t» 
doubted  by  some  observers,  who  professed  to  have  diseoTcrtd  it  c 
cases  of  simple  pneumonitis,  involving  solidification  of  Itmg  wrtki 
liquid  effusion*  Skoda  rejects  entirely  the  special  sigfiificaocv  «* 
tached  to  it  by  Laennec,  and  declares  that  he  has  met  with  it  ^ 
m  simple  pneumonitis,  and  tubercular  infiltration.  Such  instaii«i,i' 
they  exist,  are  certainly  exceptionaL  Without  denying  their  ooe* 
rence,  it  may  be  suspected  that  the  presence  of  a  small  quaiitiTTt^ 
liquid,  sufficient  to  occasion  this  sign,  but  not  abundant  eu 
give  rise  to  other  physical  evidences  of  effusion^  may  be  the  ! 
tion  in  some  cases*'    The  sharp  tremulous  character  of  the  onlvii'  | 

'  Kormal  fi?gi>phoi]j,  due  to  tho  character  of  the  oral  voice  m  the  a£v4.  Will  bt  Hit 
t0  be  p reseat  on  boib  fiides  of  the  ch&SL    Thii  wUl  serve  to  fli«ri^g^^^  ^  i 
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may,  also,  account  for  its  occasional  apparent  manifestation.  Bron- 
chophony, and  the  normal  thoracic  voice,  assume  frequently  an  sego- 
phonic  character  in  the  aged  of  both  sexes,  but  especially  in  females. 
Moreover,  with  reference  to  this  point,  a  distinction  is  to  be  made 
between  distinctly  marked  segophony,  and  a  slightly  segophonic  cha- 
racter of  the  thoracic  voice.  The  latter  may  occur  as  a  normal 
peculiarity,  or  in  connection  with  solidification  of  lung,  without  in- 
validating the  significance  which  properly  belongs  to  the  former. 
But  whether  or  not  well-marked  segophony  be  sometimes  incident  to 
solidification  of  lung  alone,  this  fact  must  be  admitted,  viz.,  of  the 
instances  in  which  it  is  observed,  in  all  save  a  few  exceptional  cases, 
it  is  due  to  liquid  effusion.  Observations  also  have  sufiiciently  esta- 
blished that,  in  general,  it  demands  for  its  production  a  small  or 
moderate  amount  of  liquid  effusion.  Laennec  states  that  he  had 
discovered  it  in  cases  in  which  there  did  not  exist  above  three  or  four 
ounces  of  fluid  in  the  chest.  A  quantity  sufficient  to  produce  slight 
compression  of  the  lung,  interposing  a  thin  stratum  between  the 
pulmonary  surface  of  the  thoracic  parietes,  appears  to  furnish  the 
necessary  physical  conditions.  In  the  progress  of  pleurisy,  the  sign, 
when  it  occurs,  is  found  at  an  early  period  of  the  disease.  Laennec 
discovered  it,  in  some  instances,  within  a  few  hours  after  the  attack, 
but  generally  not  strongly  marked  until  the  second  or  third  day. 
Where  the  quantity  of  effusion  increases  so  as  to  produce  consider- 
able compression  of  the  lung,  removing  it  at  a  distance  from  the 
greater  part  of  the  thoracic  walls,  the  sign  almost  invariably  disap- 
pears. It  continues,  therefore,  frequently  but  a  short  time,  perhaps 
for  a  few  hours  only,  rarely  longer  than  two  or  three  days.  Its  limi- 
tation to  a  particular  juncture  in  the  course  of  the  disease,  and  its 
short  duration,  undoubtedly  are  reasons  why  it  is  not  discovered  in 
many  cases  in  which  it  exists.  In  some  instances  it  may  have 
occurred  and  disappeared  prior  to  patients  coming  under  observation. 
At  a  subsequent  stage  of  pleurisy,  when  the  quantity  of  liquid  is 
reduced  by  absorption  to  that  involving  the  requisite  physical  condi- 
tions, it  is  sometimes  observed  a  second  time,  or  it  may  be  discovered 
under  these  circumstances,  when  it  had  not  been  observed  pre- 
viously. Returning  segophony  {Sgophonie  de  retour^  cegophonia 
redux)y  thus  furnishes  evidence  of  the  progress  of  the  disease  toward 

morbid  sign  which,  excepting  some  rare  instances  of  hydrothoraz,  is  limited  to  one  side. 
But  the  character  of  the  oral  voice  will  bo  apparent.  Moreover,  the  other  physical 
signs  of  pleuritic  effusion  will  be  wanting. 
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T^szovkzl'sn^  Yz*  •iipe^.iezicft  of  uie  gjgii  on  dke  prcseoce  of  a  cv- 
CAin  '-jiiandnj  of  ::<\ii(L  Lls  been  doconscnced  b^j  its  appcaniKea 
rAAesi  of  <»n;pT^n:^^  ii.  vLi'^h  paraeeiLiiesa  wa^  re»3rtcd  to-,  die  ae;c>- 
phonj.  whici  La.!  l:-  €iL=':»s»i  prj:>r  cii  ite  operaczoa  in.  c-:"ng«i|iM» 
of  tLft  Urje  "■iTLiE:-i:jr  of  l:.|ii.L  b«ijrr.:ng  develoj^i  after  a  p<:<roa 
Laid  «cap*;'L  I:  Lii  be»*:i  ■•.■bserre^L  ■iaring  the  renior&I  of  die  Eqdl 
y>  cLange  i  j  place  3J  :Le  '•i'iitirl:j  lesseneii.  fallmg  lower  and  I"C»ar 
on  the  aurfao-j  of  :he  ca^rs^  ml-I  taAlIy  diiappeaiing  after  the  wisfe 
of  tL«e:  flnH  conr«^r-a  of  :Le  chtst  hid  been  withdrawn-*  The  fi«ttf 
s&gophonv  b-::&g  cozizioiij  foon*!  at  a  particalar  simadon.  viz.  s 
the  lover  angle  of  the  soapola,  and  OTer  a  narr»:>w  space  extefi£ng 
from  thii  poin:  in  the  direction  of  the  ribs  to  the  mpple  ( the  padol 
being  examined  in  a  sitting  pjenxre ».  has  Ie*l  to  the  snpposition  t^ 
the  pecnilar  modlfic-iition  of  the  Tr>cal  S'jond  is  pn>lac<ed  at  the  leid 
of  the  liqriid :  in  ocher  wonis,  that  the  z«>ne  jost  mentione*!  in^ikauf 
the  height  on  the  chest  to  which  the  effmion  rises.  It  is  not,  hsv- 
ever,  a^  ha^^  been  state^L  alwavs  limited  to  the  situation  descriM; 
and.  aa  remarked  by  Foomet.  it  is  more  probable  that  the  pomtsil 
which  the  sign  is  heard,  are  those  where  the  stratum  of  liquid  ka 
precLselj  the  requisite  thinness,  the  quantitT  above  being  too  smllf 
and  below  too  large.  This  conclusion  is  sustained  bj  eYideaee 
afforded  by  the  percussion  and  respiratory  sounds,  found  abore  mJ 
below  the  site  of  the  segophony.  Dulness  of  the  sound  on  percnsaoBi 
and  rliminution  of  the  respiratory  murmur,  have  been  observed  to  be 
progressively  and  gradually  more  marked  in  descending  from  a  cet- 
tain  distance  above  the  limits  of  the  segophony ;  flatness  and  de 
absence  of  respiration  existing  at  the  lower  part  of  the  chest.'  ii 
exceptions  to  the  general  rule,  segophony  is  occasionally  well  markel 
in  cases  in  which  the  quantity  of  liquid  is  quite  large,  sufficient  era 
to  occasion  considerable  enlargement  of  the  chest.  In  the  rue 
insUinccs  in  which  a?gophony  is  heard  over  the  greater  portion  of  tk 
chest  on  one  side,  the  explanation  offered  by  Laennec  is,  that,  oviig 
to  adhesions  of  the  pleural  surfaces,  at  numerous  disconnected  p(NBti| 
the  lung  is  prevented  from  being  pushed  upward  before  the  accim- 
lating  liquid,  which  consequently  is  diffused  over  the  whole  piibi»> 
nary  surface,  except  where  the  morbid  attachments  exist,  the  strata 
being  uniformly  of  the  requisite  thinness.  In  two  instances  he  veri- 
lied  the  correctness  of  this  explanation  by  the  appearances  fiiAii 

•  Burth  and  Roger,  op.  cit.  p.  2C»2,  edition  of  1854.  «  Fournet,  op.  ek. 
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after  death.  The  shifting  of  the  seat  of  the  rogophony,  or  its  sup- 
pression, when  the  position  of  the  patient  is  varied  (a  point  first 
observed  by  M.  Reynaud,  a  contemporary  with  Laennee),  is  explained 
by  the  change  of  relation,  which  takes  place  between  the  lung  and 
the  surrounding  liquid.  Assuming  that  the  sign  requires  an  inter- 
vening stratum  of  fluid  of  a  certain  depth,  it  is  not  difficult  to  conceive 
that,  having  been  discovered  at  a  particular  part  while  the  patient  is 
in  the  sitting  posture,  its  situation  should  be  found  to  be  movable  as 
the  body  is  inclined  to  one  side  or  the  other,  or  far  forward,  in  con- 
sequence of  the  relative  disposition  of  the  liquid  being  so  changed, 
that  the  locality  in  which  the  necessary  physical  conditions  are 
present,. varies.  It  is  also  intelligible,  that  a  change  of  position  by 
which  the  lung  displaces  a  thin  stratum  of  liquid,  and  comes  into 
contact  with  the  walls  of  the  chest,  as  when  a  patient,  after  having 
been  examined  in  the  sitting  posture,  lies  on  the  abdomen,  should 
cause  suppression  of  segophony,  or  a  substitution  of  simply  exagge- 
rated resonance  or  bronchophony,  provided  the  lung  be  partially 
solidified.  These  phenomena  have  been  repeatedly  observed,  but  by 
no  means  uniformly  in  the  cases  in  which  segophony  occurs,  which 
accords  with  the  well-known  fact,  that  it  is  only  in  a  small  proportion 
of  cases  that  the  level  of  the  efiused  fluid  is  afi*ected  by  changes  of 
the  position  of  the  patient. 

In  the  vast  majority  of  the  instances  in  which  segophony  is  ob- 
served, it  is  incident  to  simple  pleurisy.  It  is  very  rarely  found  in 
empyema,  the  quantity  of  liquid  being  too  large.  It  may  occur  in 
hydrothorax,  and  be  present  on  both  sides  of  the  chest.  It  has  been 
known,  as  an  anomalous  fact,  to  accompany  hydro-pericardium.  In 
pneumonitis  the  occurrence  of  well-marked  aegophony  is  exceedingly 
rare.  It  is  not,  however,  very  uncommon  for  the  thoracic  voice  to 
assume  more  or  less  of  an  approximation  toward  segophony.  Under 
these  circumstances  there  is  usually  exaggerated  vocal  resonance  or 
bronchophony;  these  signs,  in  other  words,  become  aegophonic' 
Intensity  of  the  thoracic  voice,  with  an  segophonic  modification,  is  to 
be  regarded  as  diagnostic  of  solidified  lung  conjoined  with  pleural 
effusion,  the  vocal  resonance  in  simple  pleurisy  or  hydrothorax  being 
rarely  much  exaggerated. 

*  It  has  been  proposed  by  Dr.  Christophe  to  distinguish  a  sound  intermediate  between 
Qgophony  and  bronchophony  by  the  title  of  agonif — a  diminutiye  of  segophony.  There 
is  not,  howeyor,  sufficient  practical  importance  in  the  distinction  to  warrant  the  intro- 
duction of  a  new  technical  term. 

18 
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The  mecbanism  of  eegophony  is  a  mooted  point  which  it  would  be 
unprofitable  to  discuss,  and  I  shall  give  to  this  branch  of  the  subject 
bat  a  few  words.     Laeunec  attributed  the  tremulousneas  of  the  voice 
to  the  agitation  of  the  liquid  by  the  act  of  speaking.     It  may  be 
conceived  that  the  vocal  sound  transmitted  through  a  stratum  of  fluid 
under  these  circumstanccB,  would  acquire  a  corresponding  vibratory 
character.     Whether  this  explanation  be  correct  or  not,  none  other 
more  satisfactory  has  been  offered.     The  other  segophonic  elemental 
viz-,  the  elevation  of  pitch,  Laennec  accounted  for  by  supposing  thai 
the  bronchial  tubeSj  flattened  by  the  compression  of  the  liquid, 
made  to  resemble  the  mouth-piece  of  certain  musical  instrumenta  likf  | 
the  bassoon  or  hautboy,  and  that  the  modification  of  tone  was  due 
this  condition-     This  tlieory  is  generally  deemed  unsatisfactory*  but 
of  tho  various  substitutes  that  have  been  proposed,  no  one  has  soffit 
ciently  commended  itself  to  be  generally  adopted.     The  true  rationaltl 
is  yet  to  be  established;  and  here,  as  in  other  instances  in  which  ihn 
physical  principles  involved  in  the  mechanism  of  signs  are  undeteivl 
mined,  the  question  is  one  of  speculative  rather  than  practical  iJitcrest.! 

In  conclusion,  from  the  fact«  contained  in  the  foregoing  account  < 
segophony,  its  claims  to  he  recognized  as  a  veritable  individual  sij 
appear  to  me   to  be  not  less  valid  than   those  of   pectoriloquy^ 
Like  the  latter  sign,  it  has  distinctive  traits,  by  which,  when  well- 
marked,  it  is  Lliatinguished  without  difficulty  from  other  signs.     More- 
over, notwithstanding  the  opinion  of  Skoda  to  the  contrary,  it  has  a 
positive  significance,  indicating  certainly  in  the  vast  majority  of  the, 
cases  in  which  it  is  observed,  a  special  pathological  condition,  \^z., 
certain  amount  of  liquid  effusion  between  the  pleural  surfaces,    Nevef 
theless,  as  stated  at  the  outset,  in  view  of  the  infrequency  of  its  occur«1 
renco  in  connection  ^ith  the  pathological  condition  which  it  repre 
sents  when  it  does  occur,  its  brief  duration,  and,  in  general,  the  suffi- 
ciency of  other  physical  signs  denoting  pleuritic  effusion,  its  clinic 
value  is  comparatively  small,  and  it  might,  without  much  detriment"' 
to  physical  diagnosis,  be  dropped  from  the  catalogue  of  signs.     It  is 
to  be  classed  among  the  curiosities  of  physical  exploration,  rathec 
than  among  the  phenomena  possessing  much  practical  importance. 

In  connection  with  the  phenomena  incident  to  the  voice  may 
mentioned  a  novel  method  of  exploration  proposed  by  M.  Hourmann, 
in  which  the  auscultator  observes  the  effect  of  his  own  voice  on  thtj 
chest  of  the  patient.     With  the  ear  placed  in  apposition  to  the  chest,J 
but  not  pressed  too  firmly  against  it,  more  or  leas  resonance  an|j 


AUSCULTATION  IN  DISEASE.  275 

vibration  are  perceived,  when  words  are  pronounced  with  a  loud  voice, 
and  in  a  manner  to  secure  reverberation  through  the  nasal  passages. 
To  this  method  M.  Hourmann  applies  the  title  atUophonia^  What- 
ever clinical  value  attaches  to  autophonic  phenomena,  of  course 
depends  on  certain  modifications  representing  certain  morbid  con- 
ditions. It  is  alleged  that  when  the  density  of  the  lung  is  abnor- 
mally increased,  the  resonance  and  vibration  communicated  to  the 
thoracic  walls  are  proportionally  exaggerated,  and  hence  a  disparity 
between  the  two  sides  of  the  chest  in  this  respect  belongs  among 
the  signs  of  solidification  from  pneumonia,  crude  tubercle,  etc. 
Barth  and  Roger  state,  as  the  results  of  a  series  of  clinical  observa- 
tions made  with  a  view  to  determine  the  value  of  this  method, 
that  in  about  one-half  of  the  instances  in  which  solidification  existed, 
either  from  the  presence  of  tubercle  or  inflammatory  exudation, 
the  autophonic  phenomena  were  more  marked ;  in  the  other  half  no 
appreciable  difference  existing  between  the  healthy  and  diseased 
sides ;  and  that,  in  general,  in  the  cases  in  which  a  disparity  was 
apparent,  it  was  slight  in  degree,  being  sometimes  not  appreciable 
without  the  closest  comparison.  In  no  instance  did  the  sound  present 
any  special  character  which  might  indicate  something  more  than  the 
fact  of  increased  density  of  the  lung.  The  information  to  be  derived 
from  this  method,  therefore  corresponds  to  bronchophony ;  and  it  may 
be  occasionally  useful  when  the  voice  of  the  patient  is  lost.  Except 
in  cases  of  aphonia  it  seems  hardly  deserving  of  attention,  and,  under 
any  circumstances,  its  value  consists  in  the  confirmation  which  it  may 
afford  of  other  auscultatory  signs  far  more  reliable. 

Summary  op  Facts  Pertaininq  to  Vocal  Signs. — The  normal 
thoracic  vocal  resonance  in  connection  with  certain  morbid  conditions 
may  be  increased  or  diminished,  and  may  also  present  abnormal 
phenomena  as  regards  quality,  pitch,  etc.,  of  soimd.  The  various 
deviations  from  health  are  arranged  in  four  divisions,  viz.,  exagge- 
rated vocal  resonance  and  bronchophony ;  diminished  and  suppressed 
vocal  resonance ;  pectoriloquy,  including  amphoric  voice,  and  rogo- 
phony.  In  exaggerated  vocal  resonance,  the  diffused,  dull,  distant 
resounding  of  the  voice,  accompanied  with  more  or  less  vibration  or 
thrill,  which  constitute  the  characters  of  the  normal  vocal  resonance, 
are  increased  in  intensity,  without  any  notable  alteratiou  in  other 
respects.    In  bronchophony  there  is,  in  addition,  an  abnormal  con- 

*  From  a^rdi  and  ^wkuf. 
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cfrLtration  anl  cVr3rr:«?=  of  tLe  vocal  sonai  the  voice  seenJrr n *« 

li^ar  tLo  firar.     The  vocral  rc-ronance  maj  be    sligbtlj.  iD>i*nt'^. 

cori^si'leraMv.  or  ;rrfr^i:'y  exaggerated.     Bronchophony,  als^:*,  ni  Sff- 

er:*.  inorbi'l  cori'litions.  may  be  more  or  less  marked.      If  ^IzA'^j  ? 

rr;0'lf:r3t':!T  rr.arked  it  is  calk-I  weak,  and  if  it  hare  cc»ii5:irrs^If7 

r^*-?!:  :r:t<;rj*T::v.  it  i=  cal]»:-d  irrrori.'  Ironchorihonv.      5rrc-r:j  :r:*?r- 

TihorjT  r/sav  exofrod  in  i:jier*sitv  the  ?ound  heard  orer  the  trs?La7 
I        ■        •  • 

larvnx.     The  pitch  of  sound  is  not  alwavs  the  same   as  tha:  of  st 
•  •  • 

trachea!  or  larvngeal  voice.  The  vibration  or  thrill  which  gtienllT 
accompanies  exaggerated  resonance,  does  not  necessarilv  incre&&€Z 
proportion  to  the  abnormal  strength  of  the  bronchophonic  ri^ 
Exaggerated  vocal  resonance  h:ibitiia!lv  exists  on  the  right,  contnse: 
with  the  left  side  of  the  chest,  and  the  thoracic  voice  at  the  snir: 
of  the  right  chest,  in  front,  may  even  be  bronchophonic  wris 
denoting  di.-iease.  Exaggerated  vocal  resonance  and  bronchorix;. 
represent  almost  invariably  morbid  conditions,  accompanied  It  a- 
creased  density  of  lung.  They  occur  in  connection  "with  the  5ia 
conditions  which  give  rise  to  the  broncho- vesicular,  and  the  broncbl 
respiration.  They  are  generally  marked  in  the  second  stage  i 
pneumonitis,  and  it  is  in  that  disease  especially  that  strong  broLcb- 
pliony  i:s  observed.  Situated  at  the  summit  of  the  chest  on  one  si 
within  a  circumscribed  area,  making  dne  allowance  for  a  norm 
degree  of  disparity,  if  the  comparatively  greater  intensity  beontb 
left  side,  they  are  valuable  signs  of  a  tuberculous  deposit.  Incrw*: 
density  of  lung  from  compression,  in  cases  of  pleurisy  with  lijai 
effusion,  may  give  rise  to  exaggerated  resonance,  situated  over  a  pjn 
of  the  chest  corresponding  to  the  space  occupied  by  the  condenre: 
pulmonary  structure;  and  this  situation,  save  in  some  ezceptioii! 
instances,  will  be  at  the  superior  part  of  the  chest.  If  strong 
m:irkcd  bronchophony  exists  under  these  circumstances,  therein 
reason  to  Husi)ect  that  the  density  of  lung  involves  something  oc* 
than  compression,  viz.,  solidification,  either  from  inflammation  * 
crude  tubercle.  Exaggerated  vocal  resonance  may  also,  in  coDne^ 
tion  with  other  signs,  together  with  symptoms,  denote  carcinontt^ 
the  lung,  melanotic  deposit,  extravasated  blood  or  apoplexy,  pt 
grcne,  serous  infiltration,  or  cxtra-pulmonic  morbid  growths.  B  s 
rare  that  well-marked  bronchophony  exists  in  connection  with  tkee 
several  affections.  As  an  exception  to  the  rule  that  ezaggentil 
vocal  resonance  and  bronchophony  denote  increased  density  of  hng 
both  have  been  observed  in  cases  of  emphysema.      Their  occmTenee, 
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however,  in  the  latter  affection  is  altogether  exceptional,  the  normal 
resonance,  as  a  general  rule,  being  diminished.  Dilatation  of  the 
bronchise,  accompanied  with  surrounding  solidification,  furnishes  condi- 
tions calculated  to  give  rise  to  strongly  marked  bronchophony.  Inci- 
dental to  bronchophony,  especially  when  words  are  whispered,  a 
souffle  or  blowing  sound,  more  or  less  intense,  and  high  in  pitch,  is 
a  highly  distinctive  sign  of  solidification.  It  is  analogous  to  the 
bronchial  respiration,  and  is  marked  in  some  cases  of  solidification  in 
which  the  latter  is  obscure  or  absent. 

Diminution  and  suppression  of  the  normal  vocal  resonance  are 
incident  to  the  rarefaction  of  the  lung  which  obtains  in  emphysema ; 
to  obstruction  of  one  of  the  large  bronchi ;  to  liquid  effusion,  and  the 
presence  of  air  within  tho  pleural  sac ;  to  cavities  filled  with  liquid ; 
and,  exceptionally,  to  some  instances  of  solidification  of  lung. 

Pectoriloquy  is  the  transmission,  more  or  less  completely,  of  articu- 
late words  through  the  chest  to  the  ear  of  the  auscultator.  This 
sign  may  be  present,  when  various  circumstances  favorable  to  its  pro- 
duction concur,  in  cases  of  pulmonary  cavities ;  but  it  is  by  no  means 
a  sign  distinctive  of  an  excavation,  as  was  held  by  Laennec.  It  is 
sometimes  well  marked  in  cases  of  solidification  of  the  lung,  in  the 
second  stage  of  pneumonitis,  and  from  crude  tubercle.  When  due  to 
a  tuberculous  cavity,  the  space  in  which  it  is  heard  is  circumscribed, 
situated,  in  the  vast  majority  of  cases,  at  the  summit  of  the  chest, 
and  it  is  associated  with  the  cavernous  respiration  and  rales.  In 
connection  with  pulmonary  cavities  arising  from  abscess  or  circum- 
scribed gangrene  it  is  seldom  present,  the  several  circumstances 
necessary  for  its  production  rarely  concurring.  It  is  rarely  heard, 
even  when  tuberculous  cavities  exist,  the  various  incidental  con- 
ditions upon  which  it  depends,  being  either  permanently  wanting, 
or  only  transiently  present.  A  cavernous  voice  sometimes  has  a 
ringing,  metallic  tone,  resembling  the  sound  produced  by  speaking 
into  an  empty  vase.  It  is  then  called  amphoric.  This  modification 
is  noticed,  for  the  sake  of  convenience,  as  an  event  incidental  to  pecto- 
riloquy, but  it  may  or  may  not  coexist  with  transmission  of  speech. 
Strictly,  it  is  a  sign  distinct  from  pectoriloquy,  and  is  more  signifi- 
cant of  a  cavity  than  the  latter.  The  transmission  of  articulated 
words,  or  pectoriloquy,  does  not  sustain  any  fixed  relation  to  the 
amount  of  thoracic  resonance,  or  to  the  strength  of  the  oral  voice. 
It  may  be  strongly  marked,  when  the  voice  is  feeble  and  even  extin- 
guished.    Whispering  pectoriloquy,  however,  may  accompany  solidi- 
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fication  of  long,  as  well  as  an  excaradon.  An  amphoric  Toeal  son} 
is  more  apt  to  occur  in  a  pleural  cavitr,  in  pnenmo-hydrotbrinz.  dn 
in  tuberculous  excavations.  Ordinary  pectoriloquy  maj  be  firtsaL 
in  the  affection  just  mentioned.  It  mav  also  be  well-mmrked  in  pyaA- 
like  dilatation  of  the  bronchise,  a  lesion  of  verr  rare  occmrence. 

iEgopkonj  Ls  characterized  by  a  peculiar  tremnlonsness.  toeeibff 
with  acuteness  of  the  thoracic  voice.  These  characters  are  sow- 
times  due  to  peculiarities  of  the  oral  voice,  and  care  is  neoessura 
avoid  attribnting  them  to  morbid  conditions  under  these  circomstaBea 
Morbid  segophony  may  be  strongly  marked,  or  the  thoracic  vomb 
may  be  slightly  segophonic,  and  the  abnormal  modifications  may  kaie 
every  shade  of  gradation  between  these  extremes.  It  is  most  vpt  0 
be  heard  at  or  near  the  lower  angle  of  the  scapula^  and  if  it  tB/ed 
from  this  point,  it  is  generally  found  within  a  narrow  zone  fdlovi^ 
the  direction  of  the  ribs  toward  the  nipple.  It  may,  however,  it 
heard  at  any  part  of  the  chest,  and  is  sometimes  diffused  over  ^ 
whole  side.  It  occurs  when  a  small  or  moderate  amount  of  Sqpi 
effusion  is  contained  within  the  pleural  sac.  It  is  therefore  indte 
to  pleurisy,  hydrothorax,  and  occasionally  to  empyema  and  pnevM- 
nitis.  If  it  be  sometimes  observed  in  connection  with  solid^caaoi, 
without  liquid  effusion,  as  held  by  some,  these  instances  are  rare  O" 
ceptions  to  the  general  rule. 

In  the  vast  proportion  of  the  instances  in  which  it  is  ohserred,  't 
is  incident  to  simple  pleurisy  ;  but  is  seldom  discovered  even  in  tht 
affection,  owing  to  the  precise  amount  of  liquid  requisite  for  its  pl^ 
duction  existing  only  in  certain  cases,  and  in  these  only  for  a  fcfief 
period.  When  discoverable  it  is  usually  at  an  early  period  after  de 
attack,  or  late  in  the  progress  of  the  disease.  Occurring  in  codiiM' 
tion  with  pneumonitis,  it  has  been  observed  to  disappear  from  the  low 
scapular  region  when  the  body  is  inclined  far  forward,  and  to  k 
replaced  by  bronchophony.  Although  very  rarely  weU  markel 
in  cases  of  pneumonitis,  it  is  not  uncommon  for  the  hronchophoue 
voice,  in  that  affection,  to  present  slight  tremulousneas^  with  elef»' 
tion  of  pitch,  in  other  words  to  manifest  an  approximation  to  M* 
phony.  In  cases  of  pleurisy  the  sign  has  been  observed  to  aluft  ill 
seat  in  the  progress  of  the  disease,  following  the  increase,  on  the  OM 
hand,  and  the  diminution  on  the  other  hand,  of  the  quantity  of  liqiil 
effusion. 
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PHENOBfENA  INCIDENT  TO  THU  ACT  OP  COUOHINO. 

Tussive  phenomena  possess  comparatively  small  importance,  inas- 
much as  the  information  which  they  afford  is,  in  general,  obtained 
more  satisfactorily,  and  with  greater  facility,  by  auscultation  of  the 
respiration  and  voice.  Nevertheless,  the  signs  pertaining  to  cough 
are  by  no  means  undeserving  of  attention,  and  in  some  instances 
they  are  valuable  auxiliaries  in  diagnosis.  A  voluntary  act  of 
coughing  is  often  useful  incidentally  with  reference  to  other  signs. 
Sometimes,  when  from  nervous  agitation,  or  awkwardness,  a  patient 
breathes  unnaturally  and  fails  to  comply  with  the  directions  to  in- 
crease the  intensity  of  the  respiration,  if  requested  to  cough,  he  invo- 
luntarily takes  a  deep  inspiration  preparatory  to  the  act,  and  at  this 
moment  the  respiratory  murmur  may  be  well  developed,  when  before 
it  was  hardly  appreciable.  In  this  way  a  crepitant  rale  may  perhaps 
be  evolved,  not  otherwise  perceptible.  By  an  act  of  coughing  an  ob- 
struction seated  in  some  of  the  bronchial  tubes  may  be  removed,  and 
the  respiratory  murmur  reproduced  in  parts  of  the  chest  in  which  it 
had  been  temporarily  suspended.  The  cause  of  the  absence  of  the  respi- 
ration is  thus  determined.  Instances  occasionally  occur  in  which  it  is 
difficult  to  decide  from  the  characters  pertaining  to  the  sound  whether 
a  rale  emanates  from  the  bronchise  or  pleura.  In  such  a  case  if  it 
be  found  to  disappear  or  undergo  a  material  modification  after 
coughing,  it  is  bronchial,  but  if  it  remain  imaffected  it  is  likely  to  be 
pleural. 

The  tussive  sounds  incident  to  health  have  been  briefly  described. 
Those  heard  over  the  chest  undergo  certain  modifications  in  conse- 
quence of  intra-thoracic  disease,  and  certain  adventitious  sounds  may 
also  be  produced  by  coughing.  Both  species  of  signs,  t.  e.  modified 
natural  soimds,  and  new  sounds,  are  few  in  number  compared  with 
those  derived  from  respiration  and  the  voice ;  moreover,  each  of  the 
tussive  signs  will  be  found  to  have  its  analogue  among  those  incident 
to  respiration. 

All  the  phenomena  incident  to  the  act  of  coughing  which  are  prac- 
tically important,  may  be  arranged  into  two  classes,  viz.,  1.  Bronchial 
Cough  ;  2.  Cavernous  Cough. 

1.  Bronchial  Cough. — The  tussive  sound  is  bronchial,  or,  as  it 
is  also  termed,  tubular,  when,  in  place  of  the  feeble,  short,  diffused 
sound,  unaccompanied  by  much,  if  any,  impulse  or  shock,  constituting 
the  tussive  phenomena  heard  over  the  chest  in  health,  the  ear  receives, 
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a  coriCti3*ion  more  or  less  forcible,  together  with  a  blowing  sooni 
more  or  less  intense,  prolonged,  concentrated,  elevated  in  pitcL  ir:!- 
vejing  the  impresaion  of  nearness.  These  characters  are  ?riTnikr  :3 
tho.^e  which  belong  to  the  phenomena  produced  normally  wiihin  u» 
trachea  by  the  act  of  coughing.  The  analogue  of  the  bronchidl  « 
tubular  cough  Ls  the  bronchial  respiration,  and  it  is  usually  a£sOGa:<i 
with  exaggerated  v«'^cal  resonance  or  bronchophony.  The  charac:es 
which  have  just  been  mentioned  are  in  fact  identical  with  those  viua 
belong  to  the  expiratory  sound  in  the  bronchial  respiration.  Ttij 
may  be  strongly  marked  in  some  cases  in  which  the  bronchial  resp 
ration  is  feeble,  and  hence  the  tussive  sign  may  be  valoable,  doc 
only  as  confirming,  but  as  a  substitute  for  the  latter.  It  repre«aa 
precisely  the  same  physical  conditions  as  the  bronchial  respindoi 
and  bronchophony.  The  bronchial  cough,  therefore,  occurs  especiajr 
in  the  second  stage  of  pneumonitis ;  next  in  frequency  and  pKni- 
ncnce,  in  connection  with  crude  tubercle;  also  in  pleurisy  over  the  lav 
rendered  dense  by  compression,  in  apoplectic  extravasation,  oedem 
and  dilatation  of  the  bronchial  tubes,  etc.  The  mechanism  of  is 
production  involves  the  same  physical  principles  as  the  brondol 
expiratory  sound.  It  originates  within  the  trachea  and  brondU 
tubes  ;  the  column  of  air  therein  contained  being  expelled  with  fora 
by  the  violent  and  quick  expiration,  the  vocal  chords  at  the  smk 
time  approximated,  and  the  blowing  sound  transmitted  with  greater 
intensity  to  the  ear  of  the  auscultator  in  consequence  of  the  denatj 
of  the  intervening  pulmonary  structure. 

2.  Cavernous  Cough. — The  cavernous  cough  embraces  thw 
distinct  varieties.  The  fijst  occurs  when  a  pulmonary  cariir  i 
empty,  i.  e.  free  from  liquid  contents.  Under  these  circumstances 
the  act  of  coughing  gives  rise  to  a  shock,  often  much  more  marbJ 
than  in  bronchial  cough.  The  head  of  the  auscultator  seems  wiot 
times  to  be  raised  by  the  force  of  the  impulse.  It  is  accompanied  bj 
a  blowing  sound  more  or  less  intense  and  prolonged,  probably  alwiti 
lower  in  pitch  than  the  expiratory  sound  in  the  bronchial  respiratioOi 
or  the  souffle  accompanying  whispered  words ;  and  conveying  tbe 
impression  of  its  being  produced  within  a  hollow  space.  These  cb- 
ractcrs,  contrasted  with  those  belonging  to  the  bronchial  cough, «« 
distinctive ;  but  the  discrimination  involves,  in  addition,  the  fact  till 
they  are  found  within  circumscribed  limits ;  and,  inasmuch  as  insoi 
cases  in   ten  pulmonary  excavations  are   due   to  tuberculous  dis- 
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ease,  they  are  almost  invariably  situated  at  the  summit  of  the  chest, 
in  the  infra-clavicular  region.  These  two  points,  viz.,  the  limited  area 
and  the  locality,  will  serve  to  distinguish  a  cavernous  from  a  bron- 
chial blowing,  taken  in  connection  with  the  intrinsic  differences  in  the 
characters  of  the  two  sounds.  The  pathological  significance  of  this 
variety  of  cavernous  cough  is,  of  course,  the  same  as  that  of  simple 
cavernous  respiration  :  the  latter  is  its  analogue.  The  one  may  be 
well  marked,  when  the  other  is  not  distinctly  appreciable.  A  caver- 
nous blowing  produced  by  the  act  of  coughing  may,  therefore,  some- 
times be  available,  when  with  ordinary  respiration  it  is  not  readily 
discovered.  If  both  are  present,  they  serve  mutually  to  confirm  each 
other.  The  mechanism,  it  is  obvious,  is  the  same  in  either  instance. 
The  circumstances  which  are  favorable  to  the  presence  of  both  are 
identical,  viz.,  in  addition  to  emptiness  of  the  cavity,  its  size,  commu- 
nication with  the  bronchial  tubes,  the  latter  being  unobstructed, 
superficial  situation,  etc. 

The  second  variety  is  amphoric  cough.  A  cavernous  cough  be- 
comes amphoric  when  it  has  a  ringing,  metallic  tone,  resembling  that 
which  constitutes  a  variety  of  the  respiratory  and  vocal  sounds  to 
which  the  same  title  is  applied.  An  amphoric  cough  may  be  imitated 
by  coughing  over  the  mouth  of  an  empty  vase.  It  occurs  under  the 
circumstances  which  give  rise  to  amphoric  voice,  viz.,  in  connection 
with  a  pulmonary  cavity  of  large  size,  with  rigid  walls,  or  with 
pneumo-hydrothorax  involving  perforation.  The  significance  and  the 
mechanism  are  in  all  respects  the  same. 

The  third  variety  is  an  adventitious  sound  produced  when  the  cavity 
is  partially  filled  with  liquid.  The  analogue  of  this  kind  of  caver- 
nous cough  is  the  gurgling  rale  accompanying  respiration.  Under  the 
conditions  which  are  necessary  for  the  production  of  gurgling,  the 
liquid  contained  within  the  cavity  is  more  violently  agitated  by  the 
movements  involved  in  coughing,  and  a  loud  splashing  sound  is  fre- 
quently produced.  This  sound,  well  marked,  is  more  readily  than 
gurgling  distinguished  from  the  bronchial  mucous  rales,  and  if  situated 
at  the  summit  of  the  chest,  within  a  circumscribed  area,  it  is  the  most 
significant  of  the  physical  signs  denoting  a  tuberculous  cavity  of  con- 
siderable size.  It  will  be  likely  to  alternate  with  the  dry  variety  of 
cavernous  cough,  with  cavernous  respiration,  possibly  also  with 
pectoriloquy ;  and  to  coexist  with  gurgling ;  but  it  may  be  present 
when  none  of  the  cavernous  signs  just  mentioned  are  distinctly  marked. 
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frequently  being  continaed  into  the  expiration.  Sometimes  when  it 
18  not  heard  with  ordinary  breathing,  it  becomes  developed  by  a  forced 
inspiration.  It  rarely  accompanies  each  successive  act  of  respiration, 
but  is  heard  at  irregular  intervals.  It  is  important  to  bear  in  mind 
the  fact  that  it  may  be  found  in  connection  with  the  voice  and  cough 
when  it  does  not  attend  the  respiration ;  and  that  it  may  be  produced 
by  coughing,  when  it  is  not  observed  either  with  the  voice  or  respira- 
tion. Its  situation  is  commonly  at  the  middle  third  of  the  chest, 
anteriorly,  posteriorly,  or  laterally.  It  is  sometimes  confined  to  a 
circumscribed  space  at  the  summit.  In  other  instances  it  is  difiused 
over  the  entire  chest  on  one  side.  In  the  progress  of  the  same  dis- 
ease it  may  be  found  to  shift  its  seat,  being  heard  at  first  over  the 
middle  of  the  chest,  and  afterward  at  a  higher  point.  Its  duration 
in  different  cases  differs.  It  may  be  transient,  or  persbt  for  a  long 
time.  In  constancy  it  is  also  variable.  Sometimes  it  appears,  ceases 
fi>r  a  time,  and  is  again  reproduced ;  or,  it  comes  and  goes  at  irregular 
intervals.  The  sound  in  some  instances  appears  to  be  near  the  ear, 
and  in  other  instances  more  or  less  remote.  Finally,  in  sharpness 
and  quality  of  tone,  as  well  as  intensity,  there  arc  variations  which 
are  clinically  unimportant.  For  the  most  part  the  differences  just 
mentioned  are  explicable  by  reference  to  varying  circumstances 
connected  with  the  physical  conditions  upon  which  the  sign  is  depen- 
dent. 

In  determining  the  presence  of  this  sign,  there  is  scarcely  a  possi- 
bUty  of  confounding  it  with  any  other  of  the  auscultatory  phenomena. 
The  only  liability  to  error  arises  from  the  fact  that  a  metallic  tink- 
ling sound,  as  already  intimated,  is  occasionally  produced  within  the 
stomach,  and  transmitted,  so  as  to  be  apparent  on  auscultating  the 
inferior  portion  of  the  left  chest.  Mere  gastric  tinklings,  however, 
are  never  so  frequently  repeated  or  persisting  as  are  generally  those 
produced  within  the  chest.  They  occur  irrespective  of  either  respi- 
ration, voice,  or  cough,  and  this  alone  suffices  for  the  discrimination. 
Moreover,  the  associated  signs  and  symptoms  will  always  show  the 
absence  of  the  intra-thoracic  affections  to  which  it  is  incident  when 
produced  within  the  chest. 

The  physical  conditions  involved  in  the  production  of  metallic 
tinkling  are  sufficiently  established.  It  requires  the  existence  of  a 
cavity  of  considerable  size,  containing  a  certain  quantity  of  liquid, 
the  remainder  of  the  space  being  filled  with  air  or  gas.  Skoda  contends 
that  the  presence  of  liquid  is  not  essential — an  opinion  he  is  in  a 
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Although  the  physical  conditions  giving  rise  to  this  sign  are  so 
well  understood,  and  its  pathological  significance  so  precise  and  well- 
defined,  the  mechanism  of  its  production  has  been  the  subject  of 
much  discussion  and  diversity  of  opinion.  We  have  here,  however, 
another  exemplification  of  the  fact,  that  the  clinical  value  of  physical 
signs  is  not  dependent  on  our  ability  to  adduce  all  the  physical  prin- 
ciples which  their  production  involves.  Different  writers  may  differ 
widely  as  respects  the  latter,  but  there  is  very  little  room  for  dis- 
crepancy of  opinion  concerning  the  pathological  or  anatomical  rela- 
tions of  metallic  tinkling.  To  discuss  the  various  hypotheses  which 
have  been  offered  in  explanation  of  the  sign,  would  require  more 
space  than  the  importance  of  the  subject,  in  a  practical  point  of  view, 
merits,  and  I  shall  therefore  restrict  myself  to  a  brief  notice  of  those 
which  appear  to  be  sustained  by  observation  and  experiment.  Laen- 
nec  attributed  its  production,  in  certain  instances,  to  drops  of  fluid 
falling  from  the  upper  part  of  the  space,  upon  the  surface  of  the 
liquid  below.  He  offers  this  explanation  in  the  cases  in  which  the 
sound  is  observed  to  follow  change  from  the  recumbent  to  a  sitting 
posture,  and  implies  that  it  is  not  intended  to  apply  to  all  other 
instances,  but  without  giving  any  special  rationale.  That  the  falling 
of  drops  of  liquid  upon  a  quantity  of  liquid  within  a  cavity,  will  give 
rise  to  a  tinkling  sound,  he  demonstrated  by  injecting,  in  small  quan- 
tities at  a  time,  a  fluid  into  the  chest  of  a  patient  with  empyema 
after  the  operation  of  paracentesis.  An  imitation  of  the  sound 
takes  place,  when  drops  of  liquid  are  made  to  fall  into  a  vessel  one- 
third  full  of  water.  Another  explanation,  suggested  by  Dr.  Spittal, 
of  Edinburgh,  in  1830,  and  demonstrated  by  experiments  reported  by 
Dr.  Jacob  Bigelow,  of  Boston,*  Dance,  Fournet,  and  Barth  and 
Roger,  in  France,"  is,  that  the  air,  finding  its  way  through  a  fistulous 
orifice  opening  below  the  level  of  the  liquid,  rises  to  the  surface  of 
the  latter,  forming  bubbles,  which  break  and  give  rise  to  a  tinkling 
sound.  The  experiments  by  Dr.  Bigelow  were  made  on  the  bodies  of 
subjects  dead  with  pneumo-hydrothorax,  and  with  a  recent  bladder  or 
stomach  partially  filled  with  liquid.  When  a  catheter  was  intro- 
duced through  an  opening  into  the  chest,  and  carried  below  the  sur- 
face of  the  liquid,  air  blown  through  the  instrument  produced  an 
exquisite  metallic  tinkling  at  the  explosion  of  each  bubble,  resembling 

1  Vide  American  Journal  of  Med.  Sciences,  1839,  and  a  recent  volurne  by  Dr.  Bige- 
low, entitled  Nature  in  Disease,  etc. 
*  Vide  Treatises  by  Baith  and  Roger,  French  edition  of  1854,  and  by  Fournet. 
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the  sound  heard  during  life.  This  result  obtained  only  when  i 
few  ounces  of  liquid  were  contained  within  the  chest.  If  the  quan- 
tity was  increased  by  injection  to  the  amount  of  two  or  more  qouti, 
a  bubbling  sound  was  alone  produced.  Tinkling  also  was  prodnoci 
by  repeating  Laennec's  experiment,  viz.,  letting  fall  drops  of  wits 
from  above  upon  the  liquid  in  the  chest.  A  bladder,  and  afterwird 
a  stomach,  each  containing  a  few  ounces  of  water,  and  then  inflated 
until  thoroughly  distended,  were  used  to  produce  an  imitation  of  tk 
characteristic  sound  by  a  similar  method.^  '^  Whenever  the  inflatng 
tube  was  pushed  below  the  surface  of  the  liquid,  and  the  inflatioi 
continued  so  as  to  produce  bubbles,  a  sharp  tinkling  was  heard  vfm 
the  explosion  of  every  bubble  by  the  ear  applied,  as  in  auscultatiiig^ 
to  the  outside  of  the  bladder.  In  this  experiment,  the  sound  beconMs 
more  exquisitely  metallic,  in  proportion  as  the  tension  of  the  bladdff 
is  increased  by  farther  inflation."  Fournet  produced  similar  re&nb 
by  injecting,  during  life,  in  a  patient  on  whom  had  been  perfomeJ 
the  operation  of  paracentesis,  air  through  a  female  catheter  caiM 
below  the  level  of  the  liquid.  This  experiment  was  repeated  sevenl 
times.'  Barth  and  Roger,  on  repeating  the  experiments  made  by  Dr. 
Bigelow  with  a  bladder,  found  the  same  results.^  This  explanatioi, 
it  is  obvious,  will  only  apply  to  the  instances  in  which  a  commiuu» 
tion  exists  between  the  cavity  and  the  bronchial  tubes,  or  extemiBj 
by  means  of  an  opening  through  the  thoracic  walls.  It  is  diflicib 
also  to  understand  the  persistency  of  the  sign  when  thus  produced 
since  the  accumulation  of  air  above  the  level  of  the  liquid  must  sooi 
establish  an  equilibrium  of  pressure  between  it  and  the  exteml 
atmosphere,  so  that  bubbles  would  no  longer  rise  and  explode  in  tk 
manner  described.  Simple  agitation  of  the  liquid,  is  competent  ti 
give  rise  to  the  sound.  This  is  proved  by  succussion  of  the  bodyrf 
patients  with  pneumo-hydrothorax,  both  during  life  and  after  deatL' 
A  sufficient  amount  of  agitation,  it  may  be  imagined,  takes  platt 
with  respiration,  but  more  especially  with  the  acts  of  speaking  vA 
coughing.  Again,  experiments  appear  to  show  that  the  bursting  it 
bubbles  of  mucus  at  the  opening  of  a  fistulous  orifice  situated  Jm 
the  level  of  the  liquid,  may  occasion  a  sound  resemhling,  bat  n0( 
absolutely  identical  with  metallic  tinkling.'    Without   citing  ote 

1  The  bladder  or  stomach  employed  in  these  ezperiroents  should  be  recent 
«  Op.  cit.  t,  1,  page  378,  et  seq.  •  Op.  cit,  ed.  of  1854,  pege  239, 

*  Vide  Dr.  Bigclow's  experiments,  op.  ciL 
'  Vide  experiments  by  Bigelow,  Fournet,  and  Barth  and  Roger. 
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explanations^  less  satisfactorily  established,  the  mechanism  of  the 
sign  probably  involves  the  several  modes  just  mentioned,  alternating 
•with  each  other,  or  more  or  less  combined  together.^  Either  explana- 
tion, taken  singly,  is  met  by  objections  derived  from  instances  in 
vhich  the  sign  is  observed  to  take  place;  but  collectively,  they 
render  its  production  intelligible,  under  the  different  circumstances 
pertaining  to  the  physical  conditions  upon  -which  it  depends.  Adopt- 
ing this  view  of  the  subject,  a  frequent,  perhaps  the  most  frequent 
cause  of  the  phenomenon,  is  the  explosion  of  bubbles  of  air  on  the 
surface  of  the  liquid.  In  the  rare  instances  in  which  no  communica- 
tion exists  between  the  pleural  cavity  and  the  bronchial  tubes,  it  is 
probably  due  to  the  agitation  of  the  liquid,  portions  being  thrown 
upward  and  falling  back  upon  the  surface.  Under  these  circum- 
stances, the  sign  will  not  be  likely  to  accompany  respiration,  but  only 
the  voice  and  coughing,  possibly  being  confined  to  the  latter  act.  In 
this  mode  it  is  produced  by  change  of  position,  or  movements  of  the 
body.  It  is  not  di£Scult  to  conceive  that  the  flocculent  false  mem- 
branes at  the  superior  part  of  the  space,  may  retain  a  small  quantity 
of  the  liquid  for  a  short  period,  after  rising  from  the  horizontal  to 
the  upright  posture,  which  falls  in  drops,  as  supposed  by  Laennec. 
If  there  be  fistulous  communication  with  the  bronchise,  and  the 
opening  be  above  the  level  of  the  liquid,  the  sound  is  probably 
owing  to  the  bursting  of  bubbles  at  the  orifice  opening  into  the 
cavity.  Different  modes  of  the  production  of  metallic  tinkling 
may  be  conjoined,  i.  e,  may  operate  in  combination.  Thus  the 
sounds  due  to  explosive  bubbles  and  agitation  of  the  liquid  may 
occur  simultaneously.  It  is  also  easy  to  understand  that  they  may 
succeed  each  other  in  alternation.  For  instance,  the  orifice  may  at 
one  time  be  above,  and  at  another  time  below,  the  level  of  the  liquid, 
owing  to  variations  in  the  proportionate  quantity  of  the  latter.  The 
orifice,  also,  or  the  bronchial  tubes  leading  thereto,  may  at  times  be 
obstructed,  and  at  other  times  pervious ;  an  aperture  may  at  one 
period  of  the  disease  exist,  and  afterward  become  permanently  closed. 
These  varying  circumstances  will  serve  to  explain  the  variations  in 

'  The  reader  who  may  desire  a  fuller  account  of  the  experimental  researches  which 
have  been  made  in  order  to  elucidate  the  mechanism  of  the  production  of  metallic 
tinkling,  will  find  them  detailed  at  length  by  the  several  authors  referred  to.  I  have 
deemed  it  inconsistent  with  the  practical  objects  of  this  work  to  yield  the  space  which 
their  introduction  at  length  would  require.  Skoda  attempts  to  account  for  the  sign  by 
his  favorite  theory  of  consonance,  bat  its  application  in  this  instance  is  even  less  satis- 
fiictory  than  to  the  explanation  of  other  auscultatory  phenomena. 
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quality,  intenaity,  situation,  duratioiij  persistency,  etc,  which  hai 
been  seen  to  enter  into  the  description  of  metallic  tinkling. 

Metallic  tinkling  is  frequently  associated  with  amphoric  respir 

'  tion,  voice,  and  cough,  and  by  some  writers  it  is  regarded  as  esseH 
tially  similar  to  the  three  signs  last  mentioned.*     The  pathologic 
and  diagnostic  relations  arc  the  same.     As  respects  the  audible  chi 
racters,  however,  an  analogy  only  exists ;  there  is  by  no  means 
identity-     Bloreover,  differeat  physical  conditions  are  involved,  cer- 

.  tainly  in  the  great  majority  of  instancca.     Metallic  tinkling,  witl^H 

l^ery  few  exceptions^  occurs  in  carities  containing  at  the  same  tim^^ 
lir  and  liquid.  It  is,  indeed*  possible  that  in  on©  of  the  modes  by 
which  it  is  supposed  to  be  produced,  viz*,  by  bubbles  cxplodiBg  at 
the  opening  of  a  fistulous  communication,  the  presence  of  liquid 
within  the  cavity  is  not  indispensable ;  hut  a  fistulous  communication, 
either  with  a  pulmonary  excavation  or  the  pleural  cavity,  more  espe- 
cially with  the  latter,  vory  rarely  exists  without  the  presence  of  mor 
or  less  liquid ;  and,  moreover,  in  the  case  just  instanced,  a  mucou 
liquid  is  required  for  the  formation  of  the  bubbles,  which  explode  at 

ptho  point  of  communication*  Amphoric  respiration,  coughj  and 
voice,  on  the  other  hand,  it  is  supposed,  may  occur  in  conaeetion 
with  empty  cavities  without  bronchial  commtinication,  provided  a  thin 

I  ieptum  only  intervene  between  the  space  and  a  large  bronchia*  And, 
when,  as  is  generally  the  case,  a  communication  exists^  and  liquid  i^_ 
present  in  the  cavity,  the  latter  does  not  take  part  in  the  productio^^ 
of  amphoric  respiration,  voice,  and  cough ;  while,  certainly  in  the 
large  proportion  of  instances,  the  liquid  plays  an  important  role 

'the  production  of  metallic  tinkling.     Amphoric  respiration,  voie 
and  cough,  demand  only  a  space  of  considerable  size  filled  with  ai 
Metallic  tinkling,  occasioned,  as  has  been  seen,  generally  by  bubbl 
rising  to  the  surface  of  a  liquid,  or  by  drops  of  liquid  falling,  or 
agitation  of  a  mass  of  liquid,  cannot  take  place,  save  in  the  excep- 
tional mode  mentioned,  in  a  cavity  containing  nothing  but  ain  These 
statements  are  shown  to  be  correct  by  facts  detailed  in  connection 
with  the  experiments  by  Bigelow  and  others,  to  which  reference  has 
just  been  made.      In  subjects  dead  with  pneumo-hydrothorax,  or 
patients  on  whom  had  been  practised  the  operation  of  paracentesis, 
and  with  a  recent  bladder  or  stomach  partially  Med  with  liquid, 

[whenever  air  was  blown  through  a  tube,  introduced  into  the  cavity 
and  carried  above  the  level  of  the  liquid,  a  sound  analogous  to  the 

t  WtiUh%  Skocla. 
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amphoric  respiration  was  heard  on  applying  the  ear  to  the  chest,  or 
to  the  distended  membrane ;  and  never  the  metallic  tinkling,  except- 
ing saliva  was  carried  into  the  tube,  producing  bubbles  at  its  ex- 
tremity. Although,  therefore,  this  sign  is  so  often  associated  with 
the  amphoric  modifications  of  respiration,  voice,  and  cough,  the 
phenomena  cannot  be  properly  considered  as  essentially  the  same. 

Summary. 

Metallic  tinkling  requires,  as  a  general  rule,  with  perhaps  some 
rare  exceptions,  a  cavity  of  considerable  size  containing  air  and  a 
certain  quantity  of  liquid.  In  the  vast  proportion  of  cases  the 
cavity  in  which  it  occurs  communicates  with  the  bronchial  tubes.  It 
18  occasionally  produced  within  tuberculous  excavations,  but  occurs  in 
a  large  proportion  of  cases  of  pneumo-hydrothorax.  It  is  almost 
pathognomonic  of  the  latter  afiection,  and  is  found  frequently  to  co- 
exist or  alternate  with  amphoric  respiration,  voice,  and  cough. 

Abnormal  Transmission  of  the  Sounds  of  the  Heart. 

In  auscultating  the  chest  in  health,  the  sounds  of  the  heart  may 
be  heard  in  all  directions,  at  a  distance  more  or  less  remote  from  the 
prsecordial  region,  the  extent  of  their  difiusion  and  their  intensity 
difiering    considerably  in  different   persons.      Provided   the    intra- 
thoracic organs  are  free  from  disease,  it  may  be  assumed  that  the 
loudness  of  the  heart-sounds  is  proportionate  to  the  proximity  to  the 
heart ;  and  they  will  be  found  to  diminish  gradually,  as  the  ear  is 
removed  from  the  prsecordia,  until,  at  length,  they  cease  to  be  appre- 
ciable.    If,  therefore,  they  are  discovered  to  be  more  intense  at  a 
certain  distance,  than  at  any  intermediate  point,  it  shows  that  a 
morbid  condition  exists,  in  consequence  of  which  they  are  abnormally 
transmitted.     For  example,  if  the  sounds  are  heard  with  greater 
distinctness  and  force  just  below  the  left  clavicle,  than  at  any  point 
k    between  this  situation  and  the  prsecordia,  it  follows  that  there  is  an 
I   abnormal  transmission  to  the  part  designated.     Again,  if  the  sounds 
f   have  greater   intensity  in  the  right  than  the  left  infra-clavicular 
»   region,  the  former  being  considerably  farther  removed  from  their 
I    source,  it  is  due  to  a  morbid  condition.     Abnormal  transmission  of 
I    the  sounds  of  the  heart  may  thus  become  a  sign  of  disease.     It  is 
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eertain  distance  from  the  praecordia,  than  at  another  situation  less 
remote.  Dr.  Walshe  states  that  in  a  case  of  intense  emphysema  of 
the  left  Inng  in  which  the  disease  was  limited,  and  especially  marked 
at  the  posterior  aspect  of  the  chest,  he  found  the  heart-sounds  consi- 
derably more  distinct  posteriorly  on  the  right  than  on  the  left  side, 
there  being  no  evidence  of  induration  of  the  right  lung  to  intensify 
the  sounds  on  that  side.  The  disparity  here  was  attributed  to  an 
abnormal  diminution  of  the  transmission  of  the  sounds  to  the  posterior 
surface  of  the  left  chest,  the  right  side  remaining  in  a  normal  condi- 
tion in  this  respect.  Without  knowledge  of  the  fact  that  the  trans- 
mission may  thus  be  abnormally  diminished,  a  normal  intensity  may 
be  mistaken  for  a  morbid  sign. 

Abnormal  feebleness  of  the  sounds  of  the  heart  in  the  pra3cordial 
region  is  an  effect  of  emphysema  affecting  the  left  lung.  The  enlarge- 
ment of  the  lung  from  the  over-distension  of  the  cells  causes  it  to 
extend  over  the  whole  of  the  surface  of  the  heart,  instead  of  the  latter 
organ  being  in  contact  with  the  walls  of  the  chest  within  a  certain 
space.  Under  these  circumstances  it  is  easy  to  perceive  that  the 
sounds  of  the  heart  must  be  transmitted  to  the  ear  applied  over  the 
prsBCordia  with  less  intensity  than  in  a  normal  condition.  Abnormal 
diminution  of  the  sounds  of  the  heart  in  the  prsecordia,  in  connection 
with  undue  clearness  of  the  percussion  resonance,  and  absence  of  the 
heart's  impulse,  denotes  that  a  thick  layer  of  lung  intervenes  between 
the  organ  and  the  thoracic  parietes. 

The  cardiac  sounds  may  not  only  be  transmitted  with  undue  inten- 
sity to  different  portions  of  the  chest,  but  they  may  emanate  from 
other  situations  than  the  prsecordia,  in  consequence  of  displacement  of 
the  heart.  This  will  be  found  to  enter  into  the  history  of  pleurisy 
with  large  liquid  effusion,  and  of  pneumo-hydrothorax.  Finally,  a 
bellows  arterial  sound  is  sometimes  heard  within  a  circumscribed 
space  at  the  summit  of  the  chest  on  one  side,  not  transmitted  from 
the  heart,  but  limited  to  the  subclavian  artery,  probably  produced  by 
pressure  upon  the  artery,  of  the  apex  of  the  lung  consolidated  by 
taberculous  deposit.  Dr.  Stokes  was  the  first  to  call  attention  to  the 
occasional  occurrence  of  this,  as  a  physical  sign  of  phthisis.  He 
thinks  that  sympathetic  irritation  of  the  artery  is  sufficient  to  occasion 
it  without  pressure,  basing  this  opinion  on  its  intermittency,  and  his 
having  observed  it  to  subside  after  copious  haemoptysis,  and  leeching 
in  the  subclavian  or  axillary  regions.*    Whatever  may  be  the  expla- 

'  Stokes  on  the  Chest,  American  edition,  1844,  page  385. 
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nation,  the  occasional  occurrence  of  a  hruit  de  souffl^t,  m  connection 
with  a  tuberculous  deposit  of  the  apex  of  the  lung,  the  Bound  bebg 
wanting  in  the  brachial  artery  of  the  same  sidc^  in  the  heart,  aorta, 
and  carotid,  and  in  the  opposite  subclavian,  m  a  fact  important  to  be 

borne  in  mind* 


HiSTOBY, 


Although  allusion  to  listening  in  order  to  discover  abnormal  sounds 
within  the  chest  may  be  found  ia  the  works  of  various  writers  even 
as  ancient  as  those  of  Hippocrates^  yet  to  so  little  extent  was  this 
method  of  investigation  previously  employed^  and  so  insignificant  had 
been  its  results,  that  the  honor  of  the  discovery  justly  belongs  to 
B^n^  Thdophile  Eyacinthe  Laenncc,  a  native  of  Lower  Brittany, 
born  in  17B1,  The  discovery  was  made  by  Laennec,  while  acting  as 
chief  physician  to  the  Hospital  Necker,  in  Paris,  in  1816.  It  was 
communicated  to  the  French  Academy  of  Sciences  in  a  memoir  read 
in  1818,  and  daring  the  same  year  was  published  the  great  work 
entitled  *'  De  VAuscultatioii  Mediate^  ou  TraiU  du  diagnmtie  de» 
Maladies  de$  Poumons  etdu  Cceury  fondS  principalcmeTit  »ur  ee  twu- 
veau  moyen  d'exphratton.''  In  the  introduction  to  this  work,  Laennec 
announces  the  discovery,  and  relates  the  circumstance  which  led  to  it  in 
the  following  words  :  "  In  1816j  I  was  consulted  by  a  young  woman 
laboring  under  general  symptoms  of  diseased  heart,  and  in  whose 
case  percussion  and  the  application  of  the  hand  were  of  little  avail  on 
account  of  the  great  degree  of  fatness.  The  other  method  just  men- 
tioned being  rendered  inadmissible  by  the  age  and  sex  of  the  patient, 
I  happened  to  recollect  a  simple  and  well-known  fact  in  acoustics, 
and  fancied,  at  the  same  time,  that  it  might  be  turned  to  some  iiac 
on  the  present  occasion.  The  fact  I  allude  to  is  the  augmented  im- 
pression of  sound  when  conveyed  through  certain  solid  bodies — aa 
when  wo  hear  the  scratch  of  a  pin  at  one  end  of  a  piece  of  wood,  on 
applying  one  car  to  the  other.  Immediately,  on  this  suggestion,  I 
rolled  a  quire  of  paper  into  a  kind  of  cylinder,  and  applied  one  end 
of  it  to  the  region  of  the  heart  and  the  other  to  my  ear,  and  was  not 
a  little  surprised  and  pleased  to  find  that  I  could  thereby  perceive 
the  action  of  the  heart  in  a  manner  much  more  clear  and  distinct 
than  I  had  ever  been  able  to  do  by  the  immediate  application  of  the 
ear*  From  this  moment  I  imagined  that  the  circumstance  might 
furnish  means  for  enabling  us  to  ascertain  the  character^  not  only  of 
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the  action  of  the  heart,  but  of  every  species  of  sound  produced  by  the 
motion  of  all  the  thoracic  viscera,  and,  consequently,  for  the  explora- 
tion of  the  respiration,  the  voice,  the  rale  or  rhonchusy  and  perhaps 
even  the  fluctuation  of  fluid  efiused  in  the  pleura  or  pericardium. 
With  this  conviction  I  forthwith  commenced  at  the  Hospital  Necker 
a  series  of  observations  which  have  continued  to  the  present  time. 
The  consequence  is,  that  I  have  been  enabled  to  discover  a  set  of 
new  signs  of  disease  of  the  chest,  for  the  most  part  certain,  simple, 
and  prominent,  and  calculated,  perhaps,  to  render  the  diagnosis  of 
the  diseases  of  the  lungs,  heart,  and  pleura,  as  decided  and  circum- 
stantial as  the  indications  furnished  to  the  surgeon  by  the  introduc- 
tion of  the  finger  or  sound,  in  the  complaints  wherein  these  are 
used."' 

It  is  a  curious  fact,  that  the  suggestion  which  led  to  the  discovery 
waa  an  error  in  physics.  The  sound,  in  the  illustration  cited  in  the 
foregoing  paragraph,  is  not  augmented,  but  merely  conducted  vastly 
better  than  through  the  atmosphere ;  and  it  is  now  well  established 
that  intra-thoracic  sounds  are  heard  with  the  ear  applied  directly  to  the 
chest,  as  well  as,  if  not  better,  than  through  the  intervening  medium, 
or  stethoscope,  to  which  Laennec  attached  so  much  importance  as  to 
call  the  new  method  by  the  title  of  mediate  auscultation. 

In  the  remarkable  work,  the  title  of  which  has  been  given,  the 
Tarions  phenomena  revealed  by  auscultation  are  named,  described, 
classified,  explained,  and  their  relations  to  morbid  conditions  deter- 
mined with  a  degree  of  completeness  and  accuracy,  constituting  it  an 
imperishable  monument  of  the  industry  and  genius  of  the  author. 
To  Buch  an  extent  was  the  science  of  auscultation  perfected  in  the 
hands  of  its  founder,  that  a  considerable  portion  remains  to  the  pre- 
sent moment  unchanged,  notwithstanding  the  labors  of  a  host  of 
obeervers,  who  have  striven  to  enlarge  the  boundaries  of  its  applica- 
tion to  the  diagnosis  of  diseases.  Rarely,  if  ever,  has  there  been  an 
instance  of  a  discovery  of  equal  importance  in  which  so  little  was  left 
by  the  discoverer  to  be  performed  by  others.  Moreover,  as  an  ex- 
ception to  the  general  rule,  the  gratification  was  accorded  to  Laennec 
of  witnessing  the  acknowledgment  of  the  value  of  his  discovery,  and 
its  adoption  by  the  most  intelligent  of  his  contemporaries.  Never- 
tholess,  the  labors  of  those  who  have  devoted  attention  to  the  culti- 
vation of  this  department  of  medical  science,  since  the  discovery  by 
Laennec,  have  by  no  means  been  without  useful  results.    Some  errors 

*  Forbes'  translation. 
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CHAPTER  IV. 

INSPECTION. 

Physical  exploration,  by  means  of  inspection,  consists  in  an  ocular 
examination  of  the  chest,  in  order  to  discover  deviations  from  sym- 
metry, or  any  abnormal  appearances,  as  regards  size  and  form,  and 
also  visible  alterations  of  the  natural  movements  incident  to  respi- 
ration. Important  physical  signs  are  determined  by  this  method. 
In  the  relative  value  of  the  phenomena  which  it  furnishes,  it  ranks 
next  to  auscultation  and  percussion.  In  the  practice  of  physical 
exploration,  this  method  should  generally  be  first  employed,  because 
its  results  are  to  be  taken  into  account  in  estimating  the  importance 
which  belongs  to  the  phenomena  obtained  by  the  methods  which  have 
been  already  considered. 

Whenever  a  careful  inspection  is  necessary,  it  is  most  convenient 
and  satisfactory  to  survey  the  chest  divested  of  all  clothing.  This 
may  be  done  with  propriety  if  the  patient  be  of  the  male  sex ;  but  a 
due  regard  to  delicacy  requires  that  the  entire  chest  of  the  female 
shall  not  be  uncovered.  To  secure  the  advantages  of  a  complete  exa- 
mination without  offence  to  modesty,  different  sections  may  be  in- 
spected separately.  The  lower  portion  of  the  chest  anteriorly, 
including  the  mamma,  may  be  covered,  while  the  upper  part  is 
exposed ;  and  afterward  the  upper  part,  with  the  mamma,  covered, 
while  the  lower  portion  is  denuded. 

This  will  suffice  for  all  the  purposes  of  exploration,  without  insist- 
ing on  an  exhibition  of  the  mammary  region.  The  examination  may 
be  made  while  the  patient  is  recumbent,  or  sitting,  or  standing. 
When  circumstances  render  it  practicable  and  proper,  the  last-men- 
tioned position  or  the  second  is  preferable  to  the  first.  Sitting  or 
standing,  the  patient  should  be  placed  opposite  a  good  light,  and 
requested  not  to  incline  the  body  in  either  direction ;  the  attitude 
should  be  perfectly  easy,  the  muscles  relaxed,  the  upper  extremities 
hanging  loosely  by  the  side,  while  the  practitioner  first  surveys  the 
chest  at  a  suitable  distance  directly  in  front,  and  afterwards  on  each 
side,  obtaining  a  view  in  profile.     The  anterior  and  posterior  surfaces 
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of  the  chest  lire  to  be  inspected,  obseiring  the  amine  precunoBi. 
The  examination  of  the  posterior  surface,  especially,  is  most  eQBT^ 
niently  made  when  the  patient  stands.  If  the  recumbent  atthnde  be 
necesaar  J,  on  account  of  the  feebleness  of  the  patient,  or  other  eamei 
care  is  to  be  observed  that  the  body  rests  on  an  eren  plane.  Ii- 
attention  to  this  point  may  affect  materially  the  results  of  the  exiai- 
nation. 

In  the  size,  configuration,  &c.,  of  the  chest,  considerable  diffemcei 
are  observed  in  different  persons  free  from  thoracic  disease,  hi 
impossible  to  fix  upon  a  normal  standard,  which  shall  serve  ai  i 
criterion  by  which  to  estimate  either  the  existence  or  the  degrc«  i 
abnormal  delations.  The  physical  signs  furnished  by  inspectioii,a 
a  general  rule,  are  determined  by  obserring  a  want  of  corrapai- 
dence  between  the  two  sides.  Taking  advantage  of  the  fact  that  b 
the  most  part,  intra-thoracic  diseases  are  either  confined  to  one  ak 
or  affect  one  side  more  than  the  other,  and  assuming  that  in  a  nand 
condition  the  two  sides  are  symmetrical  (which,  with  certain  extff- 
tions,  observation  shows  to  be  correct),  a  marked  disparity  in  ifa 
visible  appearances  is  fairly  presumed  to  be  the  effect  of  disctft 
Moreover,  observation  teaches  that  diseases  tend  to  produce  diflhoi 
effects  upon  the  size,  form,  and  movements  of  the  chest,  and  Atf 
different  affections,  individually,  are  characterized  by  their  own  speai 
alterations.  Hence,  the  source  of  the  significance  of  the  latter  a 
physical  signs.  Their  value,  as  indices,  of  certain  physical  conditiaa 
rests  on  the  constancy  of  their  connection  with  these  conditions. 

Most  of  the  facts  which  would  fall  under  the  head  of  in^pectim  ii 
health  have  already  been  stated  in  the  introduction  to  this  worL  i 
is  important  to  take  cognizance  of  certain  variations  from  the  nkof 
perfect  symmetry  of  the  two  sides,  occurring  very  frequently  i* 
only  in  health,  but  without  spinal  curvature,  or  any  other  defonutj. 
In  some  persons  the  size  of  the  right  side  at  the  middle  and  lower  pif* 
tions  is  obviously  somewhat  greater  than  that  of  the  left.  Genenlhi 
however,  to  determine  the  disparity  which  exists  in  this  region,  US' 
suration  is  requisite.  The  direction  of  the  ribs  on  the  right  side  is  > 
little  less  oblique  than  on  the  left  side.  M.  Woillez*  found,  of  IR 
subjects  in  good  health,  and  without  spinal  curvature,  that  in  47  air 
was  the  symmetry  in  all  respects  absolutely  perfect.  A  projectioirf 
the  left  side  in  front,  either  at,  or  above,  or  below  the  nipple,  ct*^ 
in  the  proportion  of  26  per  cent.     An  anterior  projection  on  the  ii^ 

•  Op.  cit. 
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side  existed  only  in  two  instances.  Hence,  if  a  projection  be  observed 
on  the  right  side,  the  probabilities  of  its  being  pathological  are  much 
greater  than  if  it  be  on  the  left  side.  On  the  other  hand,  a  posterior 
projection  on  the  right  side  is  very  frequently  observed,  existing  in 
29  per  cent,  of  the  subjects  examined  by  M.  Woillez,  while  it  is  very 
rarely  noticed  on  the  left  side.  Variations,  due  to  slight  spinal  cur- 
vature, are  exceedingly  common.  The  majority  of  persons,  especially 
laborers  and  mechanics,  are  not  altogether  exempt  from  disturbance 
of  symmetry  due  to  this  cause.  The  inclination  is  commonly  to  the 
right,  causing  depression  of  the  shoulder,  and  approximation  of  the 
ribs  on  that  side.  Slight  curvature  of  the  spine  is  also  very  common 
with  females.  Want  of  harmony  between  the  two  sides,  not  suffi- 
ciently marked  to  be  observed  without  careful  examination,  may  occa- 
sion an  appreciable  disparity  as  respects  the  signs  furnished  by 
percussion  and  auscultation,  and,  hence,  the  importance  of  first  com- 
paring closely  by  inspection  wherever  it  is  important  to  institute  a 
close  comparison  by  means  of  the  other  methods  of  exploration.  It 
is  especially  with  reference  to  the  diagnosis,  in  certain  cases  of  tuber- 
culous disease,  that  slight  deviations  from  symmetry,  dependent  on 
spinal  curvature,  or  other  causes,  irrespective  of  existing  disease,  are 
to  be  taken  into  account.  Alterations  of  size  and  configuration,  when 
well  marked,  will,  of  course,  not  require  for  their  discovery  a  close 
inspection.  In  such  instances,  the  questions  to  be  determined  are, 
whether  they  are  due  to  deformity,  congenital  or  acquired,  or  injury 
of  the  thoracic  walls ;  to  intra-thoracic  afiections  of  an  anterior  date, 
more  or  less  remote,  which  have  left  permanent  effects  on  the  con- 
formation of  the  chest,  or  to  present  disease.  The  nature  of  the 
alterations,  and  the  attendant  circumstances,  generally  render  it  easy 
to  decide  in  which  of  these  categories  abnormal  appearances  properly 
belong. 

The  morbid  appearances  determined  by  inspection,  which  relate  to 
present  or  pre-existing  intra-thoracic  disease,  may  be  divided  into 
those  pertaining,  firsts  to  alterations  of  size  and  form,  and  secandf  to 
the  respiratory  movements. 

1.  Morbid  Appearances  pertaining  to  the  Size  and  Form  of 
THE  Chest. — The  more  important  of  these  may  be  classified  under  two 
heads,  viz.,  enlargement  and  contraction ;  each  admitting  of  subdivision 
.  into  general  and  partial.  The  enlargement  or  contraction  is  general 
when  the  dimensions  of  the  whole  of  at  least  one  side  of  the  chest  is 
either  increased  or  diminished.    Partial  enlargement  or  contraction  is 
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when  there  13  either  a  projection  or  deprcsaioti  of  s 
chest  on  one  or  hoth  fiides. 

General  enlargement  of  the  chest  oeenra  1st,  in  eooseqtteiioe 
ment^d  Toliune  of  the  pulmonary  organs,  or  2d,  from  the 
tioa  of  liqoid,  or  air^  or  botb^  within  the  pleural  smc  The  ciki|h 
ment  from  either  of  these  causes,  produces  changes  in  the  lAiim 
of  the  component  parts  of  the  chest  analogous  to  thoee  ineideil  tti 
deep  inspiratioa.  The  sternum  and  claTicles  are  eleTated ;  tbe^p 
ribs  converge ;  the  lower  ribs  are  more  widely  sepaxmted ;  aai  tb 
abdominal  space  below  the  xiphoid  cartilage,  and  between  tha tti 
and  fioating  ribs^  is  widened.  It  is  generally  practicable  to  delMHl 
by  the  appearances  pertaining  to  the  enlargement,  on  which  of  di 
two  anatomical  conditions  just  mentioned  it  is  dependent  thai  i| 
whether  it  be  owing  to  the  augmented  volume  of  the  lung,  or  laAl 
presence  of  liquid  or  air  between  the  pleural  surfaces* 

The  lungs  are  rendered  abnormally  Toluminons  by  the 
an  undue  quantity  of  air  within  the  pulmonary  cells, 
emphysema.  If  both  lungs  are  empbysematoos,  the  chest 
expanded  aa  it  iB  by  a  deep  inspiration*  The  eolarg^ment, 
is  usually  most  marked  at  the  superior  and  middle  po; 
chest  I  the  reverse  of  this,  as  will  be  seen  presently,  ol 
the  enlargement  is  due  to  liquid  in  the  cavity  of  the  plenrm. 
reasons  for  the  fact  just  stated  are,  first,  emphyaema  affects  ni< 
upper  lobe ;  and,  second,  the  action  of  the  diaphragm  inctdeiit 
labored  respiration  occasioned  by  the  disease,  offers  an  obsi 
enlargement  of  the  inferior  portion  of  the  chest*  The  latter, 
may  appear  to  be  contracted,  from  the  greater  relative  dilatation  of' 
superior  and  middle  portions-  It  is  rarely  the  case,  when  tht 
largemeiit  from  emphysema  is  general,  i,  e,  affecting  more  or  lc» 
chest  at  least,  that  the  side  is  regularly  dilated.  The  emphyaei 
(Usually  more  marked  at  some  parts  of  the  lung  than  at 
«urface  of  the  chest  presents  a  corresponding  inequality-  hi 
respect  the  enlargement  from  emphysema  differs  from  thai  dtt 
liquid  in  the  pleural  sac^  the  expansion  in  the  latter  being  ma 
'gular.  .  Moreover,  the  enlargement  from  emphysema  is  never  ao 
as  that  not  infrequently  observed  from  pleural  effusion*  If  the 
physema  affect  both  lungs,  the  two  sides  of  the  chest  will  of 
Ibe  enlarged-  And  if  both  lungs  are  equally  augmented,  it  m  A 
eolt  to  deteroiine  to  what  extent  the  dimensions  ore  increaaed,!' 
harin^  the  advantage  of  a  comparison  of  the  two  sides  wiA 
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to  this  point.  It  is,  however,  very  rarely  the  case  that  emphysema 
does  not  affect  one  lung  to  a  greater  extent  than  the  other;  and 
observations  show  that  the  left  lung  is  more  prone  to  a  greater  rela- 
tive amount  of  augmentation  than  the  right.^  Dilatation  of  the  chest 
from  emphysema  is  oftener  limited  than  general,  so  that  the  anato- 
mical condition  constituting  this  affection  will  presently  be  cited  as  a 
cause  of  partial  enlargement.  General,  but  usually  unequal  en- 
largement of  the  chest,  occurs  in  some  cases  of  bronchitis,  probably 
owing  to  dilatation  of  the  air-cells,  in  fact  to  a  temporary  emphyse- 
matous condition.  This  obtains  especially  in  bronchitis  affecting  the 
smaller  bronchial  tubes  (capillary  bronchitis) ;  and  it  has  been  ob- 
served, in  a  marked  degree,  in  the  bronchitis  complicating  typhoid 
fever."  Supplementarily,  the  dimensions  of  the  cheat  on  one  side 
become  increased,  when,  from  any  cause,  the  functions  of  the  lung 
on  the  other  side  are  interrupted.  Thus,  a  manifest  enlargement  of 
the  healthy  side  occurs  in  chronic  pleurisy,  owing  to  the  respiratory 
movements,  and  consequent  inflation  of  the  lung  on  that  side,  being 
increased  to  compensate  for  the  partial  or  complete  suspension  of 
hssmatosis  in  the  diseased  side.  Increased  voluntary  respiratory 
efforts  systematically  continued,  effect  a  considerable  augmentation  of 
the  volume  of  the  lungs,  as  shown  by  the  enlargement  of  the  chest 
which  follows  the  use  of  the  tubes  of  late  years  in  vogue  for  that 
purpose.  Gymnastic,  or  other  muscular  exercise,  involving  an  un- 
usual activity  of  respiration,  also  produce  the  same  result. 

In  simple  pneumonitis  affecting  an  entire  lung,  the  chest  on  the 
affected  side  may  be  visibly  enlarged.  Generally,  however,  in  cases 
of  this  disease,  the  inflammation  being  limited  to  a  single  lobe,  the 
enlargement,  if  it  be  sufficient  to  be  apparent,  is  confined  to  a  portion 
of  the  chest.  The  augmented  volume  of  the  lung  incident  to  this 
affection,  is  due  not  necessarily  to  pleural  effusion,  but  to  the  deposit 
of  solid  matter  within  the  air-cells,  in  consequence  of  which  the 
volume  of  the  lung  is  sensibly  augmented. 

It  is  in  cases  in  which  a  large  quantity  of  liquid,  or  air,  or  both, 
are  contained  in  the  pleural  sac,  that  general  enlargement  of  the 
chest  occurs  most  frequently,  and  is  most  marked.  Universal,  and 
not  infrequently  great  dilatation  on  one  side,  is  an  important  physical 
sign  in  chronic  pleurisy  with  abundant  effusion,  and  in  pneumo-hydro- 

>  Racle.    Op.  cit 

'  Trait^  de  Diagnostic  Medical,  par  le  Dr.  Racle.    1854. 
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thorax.  General  enlargement  in  these  affections  is  always  confined 
to  one  side.  An  accumulation  of  liquid,  or  air,  in  both  plenral  can- 
ties,  sufficient  to  dilate  the  two  sides,  would  be  incompatible  with  life, 
since  it  would  involve  diminution  of  the  volume  of  the  lungs  to  an 
extent  to  render  them  nearly  or  quite  useless.  The  enlargement  is 
more  regular  than  in  cases  of  emphysema,  but  it  is  most  manifest  at 
the  low^er  part  of  the  chest,  in  this  respect  presenting  a  centrist  litk 
the  enlargement  from  emphysema.  The  concomitant  signs,  howerer, 
especially  in  simple  pleurisy,  render  the  discrimination  sufficienth 
easy.  In  emphysema,  the  percussion-resonance  is  never  lost,  andii 
generally  abnormally  clear,  with  a  quality  more  or  less  approzimadBf 
to  the  tympanitic.  In  pleurisy,  with  abundant  liquid  effusion,  tk 
percussion-sound  is  flat.  In  pneumo-hydrothorax,  the  difference,!! 
regards  the  signs  furnished  by  percussion,  is  less  striking.  Tk 
chest  is  highly  resonant  and  tympanitic  above  the  level  of  the  liquii 
flatness  existing  below  that  point ;  but  with  the  aid  of  the  auscola* 
torysigns,  viz.,  metallic  tinkling  and  amphoric  respiration,  in  conBe^ 
tion  with  the  symptoms  and  history,  the  differential  diagnosis  does 
not  involve  much  difficulty.  The  expansion  of  the  thoracic  walk,  if 
it  be  considerable,  by  the  direct  pressure  of  liquid  or  air,  occasion 
other  changes  than  those  incident  to  simple  enlargement,  which  hiff 
been  mentioned.  The  direction  of  the  lower  ribs  undergoes  a  chaage. 
They  arc  less  oblique.  The  intercostal  depressions  are  effaced,  ui 
the  integument  between  the  ribs  may  even  become  protuberant,  i 
has  been  asserted  that  the  effect  on  the  intercostal  spaces  is  cha^^ 
teristic  of  enlargement  from  the  pressure  of  liquid  or  gas,  in  distiiK- 
tion  from  that  due  to  the  augmented  volume  of  the  lung/  The  int€^ 
costal  depressions,  however,  may  be  effaced  in  cases  of  emphysev. 
The  error  of  supposing  otherwise  has  perhaps  arisen  from  obsern- 
tions  having  been  confined  to  the  lower  part  of  the  chest,  where  tk 
depressions  are  most  conspicuous  in  health.  Liquid  effusion  oUis^ 
rates  the  depressions  in  this  situation,  the  distension  being,  as  kis 
been  seen,  greatest  at  the  lower  part  of  the  chest ;  bat  emphys^Di 
affecting  most  the  superior  portion  of  the  lung,  the  depressions  at  tk 
lower  part  may  continue,  and,  if  the  respiration  be  labored,  may  ercc 
be  greater  with  the  inspiratory  act  than  in  health,  notwithstandiDf 
the  general  enlargement  of  the  chest.  But  it  is  undoubtedly  tm> 
that,  at  the  superior  portion  of  the  chest,  the  intercostal  depresaoe^ 
in  persons  in  whom  they  are  normally  visible  in  these  situations,  mij 

>  Dr.  Stokes. 
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be  diminished  or  lost  in  consequence  of  the  pressure  of  emphysema- 
tous lung. 

Partial  enlargement  is  incident  to  most  of  the  anatomical  conditions 
already  mentioned,  viz.,  to  emphysema,  pleuritic  effusion,  pneumo- 
hydrothorax,  and  pneumonitis,  and  to  other  affections  not  adequate 
to  give  rise  to  dilatation  of  the  whole  of  one  or  both  sides  of  the  chest. 
The  enlargement  from  emphysema  is  oftener  partial  than  general. 
It  occasions  undue  prominence  over  a  portion  of  the  chest  corre- 
sponding to  the  seat  of  the  affection,  and  proportionate  in  amount  to 
the  extent  of  the  affection,  with  diminution  or  obliteration  of  the 
intercostal  depressions.  Affecting  the  superior  portion  of  the  lung 
on  one,  or  more  commonly  on  both  sides,  but  greater  on  one  side  than 
on  the  other,  a  characteristic  appearance  is  an  abnormal  bulging 
above  and  below  the  clavicle.  These  appearances,  more  marked  on 
one  side  than  on  the  other,  disconnected  from  other  signs,  might  lead 
the  observer  to  attribute  the  relative  depression  of  the  supra  and 
infra-clavicular  regions  on  one  side  to  disease  of  the  subjacent  lung. 
The  evidence  derived  from  percussion  and  auscultation  suffice  to 
correct  this  error.  The  physical  evidences  of  the  morbid  conditions 
inducing  abnormal  depression  will  be  wanting,  while  the  concomitant 
Bign  of  emphysema,  viz.,  vesiculo-tympanitic  resonance  and  feeble 
respiration,  are  found  on  the  side  on  which  the  greater  prominence 
exists.  Over  the  mammary  region  the  emphysematous  lung  causes 
greater  relative  fulness,  especially  near  the  sternum,  with  diminished 
obliquity  of  the  ribs,  the  intercostal  spaces  being  concealed  by  the 
pectoral  muscle  and  the  mammary  gland  ;  and  if  the  affection  exist  on 
both  sides,  the  chest  presents  an  unnatural  rounded  or  globular 
appearance,  which  is  highly  characteristic. 

In  pleuritis  with  effusion  the  lower  portion  of  the  thorax  yields  to 
the  distension  from  the  fluid  gravitating  to  the  bottom  of  the  pleural 
sac,  before  the  superior  part  of  the  chest  becomes  obviously  enlarged 
from  the  accumulation  of  the  liquid.  Unless  the  quantity  of  effusion 
is  large,  the  dilatation  is  partial,  and  situated  inferiorly,  in  this  re- 
spect contrasting  with  enlargement  from  emphysema  in  the  majority 
of  cases  of  the  latter  affection.  The  contrast  as  respects  the  signs 
derived  from  percussion  and  auscultation,  however,  generally  serve 
to  distinguish  these  affections  from  each  other  as  broadly  as  possible. 

In  pneumo-hydrothorax  the  quantity  of  liquid  at  the  bottom  of 
the  chest  may  be  sufficient  to  occasion  manifest  enlargement  when  no 
obvious  disparity  exists  above. 
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Pneittnonitis  affecting  a  single  lobe  sometimes  givea  rise  to  an 

appreciably  iecrca&ed  fulness  of  the  part  of  the  chest  situated  over 
the  solidified  lung,  but  the  enlargement  ia  apparent  in  only  a  small 
proportion  of  insfciinces. 

Variona  conditione  additional  to  these  may  produce  partial  entarge- 
ment,  the  more  important  of  which  are  as  follows  : 

(1.)  Circumscribed  pleurisy,  a  collection  of  liquid  guflScient  to  occa- 
sion bulging,  being  confined  within  a  limited  area  by  adhesions  of  the 
surrounding  pleural  surfaces*  Cases  of  this  description  are  some- 
times obaeriredj  but  they  are  rare.  I  hiive  me£  with  an  instance  of  a 
large  collection  of  purulent  fluid  confined  to  a  space  five  or  six  inches 
in  width  extending  around  the  entire  semicircmnference  of  the  lower 
part  of  the  chest,  firm  adhesions  preventing  an  ascent  of  the  liquid 
above  this  space.  ^  (2,)  Enlargement  of  the  spleen.  Marked  projec- 
tion of  the  lower  portion  of  the  left  side  ia  sometimes  due  to  this  ana- 
tomical condition,  which  occurs  especially  in  protracted  or  frequently 
renewed  attacks  of  intermittent  fever,  (3.)  Distension  of  the  stomach 
with  gas,  if  con&ideraLle,  occasions  temporarily  an  abnormal  protru- 
sion of  the  lower  left  ribs.  (4.)  Enlargement  of  the  liver,  from  tumors, 
abscesg,  or  hypertrophy.  In  this  casCi  of  course,  the  partial  enlarge- 
ment of  the  chest  will  bo  situated  on  the  right  side,  (5.)  Liquid 
effusion  within  the  pericardium,  and  enlargement  of  the  heart.  The 
precordial  portion  of  the  chest  may  be  rendered  abnormally  promi- 
nent by  these  affections.  It  is  a  curious  fact  that  a  projection  in  this 
situation  in  health  was  found  by  M-  AVoillez  to  exist  in  a  larger  ratio 
of  instances  than  by  Eouillaud  in  cases  of  hypertrophy  of  the  heart* 
It  is  probable  that  the  deviation  from  symmetry  in  this  sitnation 
which  is  found  in  the  proportion  of  about  one-fourth  of  healthy 
personsj  has  been  often  incorrectly  attributed  to  the  hypertrophy  of 
the  heart  in  the  instances  in  which  it  has  been  observed  in  connee^ 
tion  with  that  affection.  (6.)  Aneurismal  and  other  intra-thoracic 
tumors-  (7.)  According  to  Dr.  ChamberSj  deposit  of  tubercle  may 
occasion  bulging  at  the  summit  of  the  chest  above  and  below  the 
clavicle.  This,  however,  has  not  been  noticed  by  others,  and  the 
correctness  of  the  observation  needs  confirmation* 

Variations  in  size  and  form,  the  reverse  of  those  just  considered,  may 
also,  as  has  been  stated,  be  general  or  partial.  When  contraction  is 
general,  i,  e,  aO'ecting  one  or  both  sides,  the  relations  of  the  component 
parts  of  the  chest  are  analogous  to  those  incident  to  a  forced  expiration. 

'  Essay  on  Chronic  PLQuriAff  by  Author. 
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The  upper  ribs  are  more  widely  separated,  while  the  lower  are  ap- 
proximated to  each  other,  and  the  space  below  the  xiphoid  and  between 
the  lower  costal  cartilages  is  diminished. 

General  contraction  of  one  side  is  presented  in  a  striking  degree 
•  after  recovery  from  chronic  pleurisy.  The  chest  is  diminished  in  all 
its  diameters,  and  so  appears  in  whatever  direction  it  be  examined. 
The  lung,  after  remaining  collapsed  and  compressed  for  weeks  and 
months,  does  not  readily  assume,  after  the  liquid  is  absorbed,  its 
former  volume.  Moreover,  the  false  membranes  formed  upon  its 
surface,  and  the  union  of  the  pleural  surfaces,  offer  a  mechanical 
obstacle  to  its  complete  expansion.  The  atmospheric  pressure,  there- 
forCy  forces  the  thoracic  walls  to  accommodate  themselves  to  the 
diminished  bulk  of  the  pulmonary  organ ;  the  reduced  dimensions 
compared  with  the  other  side  (the  latter  becoming  increased  in  size) 
are  sufficiently  obvious  on  inspection,  but  the  altered  relations  of  dif- 
ferent parts,  component  and  accessory,  pertaining  to  the  chest,  are 
also  conspicuous.  The  shoulder  is  depressed.  The  inferior  angle  of 
the  scapula  falls  below  the  level  of  that  on  the  unaffected  side,  and 
projects  from  the  chest.  The  width  of  the  lower  interscapular  space 
is  notably  diminished.  The  ribs  are  approximated.  The  nipple  on 
the  affected  side  is  lowered.  More  or  less  spinal  curvature  takes 
place,  the  lateral  inclination  being  toward  the  affected  side.  All  these 
appearances  give  a  characteristic  aspect,  by  which  the  fact  that 
pleurisy,  with  copious  effusion  and  enlargement  of  the  chest,  has 
existed,  is  evident  at  a  glance. 

Abnormal  diminution  of  the  volume  of  the  lung  from  any  cause,  pro- 
vided the  pleural  cavity  does  not  contain  liquid  effusion  or  air,  is  of  ne- 
oesfiity  accompanied  by  a  contraction  of  the  chest  exactly  proportioned 
to  the  extent  to  which  the  pulmonary  organ  is  reduced  in  bulk.  Col- 
lapse, from  obstruction  of  one  of  the  main  bronchi,  involves  an  amount 
of  general  contraction  corresponding  to  the  diminished  volume  of  the 
lung.  Condensation  from  inflammatory  exudation  within  the  air-vesi- 
cles, remaining  after  the  removal  of  this  exudation,  leads  to  some  re- 
daction of  bulk,  and  hence  contraction  is  sometimes  observed  to  follow 
the  resolution  of  simple  pneumonitis,  and  is  general  if  the  inflamma- 
tion and  solidification  affected  the  entire  lung.  The  contraction 
under  these  circumstances  is  rarely  marked,  unless  abundant  liquid 
effusion  has  coexisted.  Slight  general  contraction  has  also  been 
observed  to  accompany  atrophy  of  the  pulmonary  parenchyma  in 
connection  with  dilated  bronchial  tubes.    Extensive  tuberculous  dis- 
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easa  induces  a  shrinking  of  the  lungs,  and  a  corresponding  diminii- 
tion  of  the  size  of  the  chest ;  and  this  effect  follows  long  confinement 
to  the  bed  with  any  disease.* 

The  morbid  conditions  which,  of  tenor  than  any  other,  giye  rise  to 
partial  contraction  of  the  chesty  are  incident  to  tuberculous  diseaie. 
Abnormal  depression  above  and  below  the  clavicle,  and  more  or  1^^_ 
flattening  at  the  summit,  are  occasionally  observed  in  phthisis^  and  1^^ 
Bome  instances  are  among  the  Btriking  physical  evidences  of  that 
disease.     These  appearances  may  be  preaented  early  in  the  disease^ 
showing  that  the  apex  of  the  lung  becomes  in  some  instances  reduced 
in  volume  in  consequence  of  the  presence  of  crude  tuberculous  mattei|H 
but  they  are  found  more  frequently,  and  Tn  a  naore  marked  degri^^ 
after  softening  and  excavation  have  taken  place*     In  conuection 
with  the  changes  by  which  canities  are  formed,  their  rationale  is  suffi- 
ciently plain,  since  there  occurs  an  actual  loss  of  pulmonary  substance 
to  a  greater  or  less  extent.     It  is  needless  to  add,  that  to  constitnle  a 
physical  sign  of  disease  the  contraction  must  be  manifested  on  one 
side  of  the  chest  by  a  comparison  with  the  other  side.  ^M 

Other  conditions  inducing  partial  contraction,  less  frequent^  ait^^ 
clinically  less  important,  are  the  absorption  of  liquid  effusion  retained 
by  pleuritic  adhesions  within  a  circumscribed  space ;  removal  of 
ejtudatioo-mattef  deposited  in  pneumonitis  when  the  latter  is  oonfini 
to  a  single  lobe,  and  limited  collapBO  or  atrophy, 

2.    MoBBiD   Appearances    pERTAiKiNa  to    the    Respiratoi 
MovEMEi^TS. — The  respiratory  movements  in  health  have  been  coi 
fiidered  in  the  introduction  to  this  work,  inclusive  of  certain  modifi- 
cations incident  to  sex,  age,  etc.,  and  also  variations,  irrespective 
disease,  presented  in  different  individuals,  all  of  which  are  importan 
by  way  of  preparing  the  observer  to  estimate  correctly  morbid  ap- 
pearances.   Incidentally^  in  connection  with  the  physiological  fadj^f 
relating  to  this  subject,  allusion  haa  already  been  made  to  the  mof^^ 
prominent  of  those  aberrations  of  the  respiratory  movements  which 
constitute  physical  signs  of  disease.  ^H 

Abnormal  frequency  of  the  respiration  may  be  ascertained  ll^^ 
inspection.  By  observing  the  visible  motions  of  the  chest  or  abdo- 
men, the  inspirations  are  enumerated,  and  the  number  in  a  given 
time  determined.  For  this  end,  it  is  not  necessary  that  the  chest  be 
exposed.  Diminished  frequency  of  the  respiration  implies  a  morbiij 
^  Yidfi  Sibion'i  Mediest  Aimlomjr,  Fascicntus  1. 
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condition  seated  in  the  nervous  system,  the  respiratory  function  being 
affiBcted  secondarily,  or  symptomatically.  Increased  frequency  is 
incident  to  various  affections  compromising  the  function  of  haematosis, 
such  as  pleurisy,  pneumonitis,  phthisis,  and  in  a  notable  degree  to 
capillary  bronchitis.  The  number  may  be  increased  from  the  healthy 
average,  ranging  between  14  and  20  per  minute,  to  40,  50,  and 
even  60.  Abnormal  frequency  of  the  respirations  does  not  neces- 
aarily  denote  disease  of  the  pulmonary  organs.  It  is  incident  to 
disorders  affecting  the  circulation,  and  to  hysteria.  In  tracing  it  to 
its  source,  a  point  of  some  utility  is  the  ratio  which  should  exist 
between  the  respirations  and  the  pulse.  As  a  general  rule,  four 
strokes  of  the  heart  take  place  in  health  during  the  time  occupied 
by  each  respiration.  This  ratio  is  usually  preserved  in  diseases 
not  involving  the  heart  or  lungs.  A  pulmonary  affection  may  be 
presumed  to  exist  whenever  an  increase  in  the  number  of  respira- 
tions is  unattended  by  a  corresponding  increase  in  the  frequency  of 
tiie  pulse.  This  may  be  stated  as  a  maxim  which  will  generally  hold 
good ;  but,  of  course,  the  existence  of  pulmonary  disease  is  to  be 
determined  in  all  cases  by  evidence  more  direct  and  positive. 

The  rhythm  of  the  respiratory  movements  is  affected  differently  in 
connection  with  different  morbid  conditions.  The  inspiratory  move- 
ment is  somewhat  shortened,  as  a  general  rule,  whenever  dyspncea 
exists,  the  want  of  fresh  supplies  of  atmospheric  air  instinctively 
causing  the  act  to  be  hurried.  Shortened  inspiration  is  especially 
marked  in  emphysema  for  another  reason,  viz.,  the  chest  is  already 
dilated,  and  the  extent  of  its  capability  of  expansion  proportionally 
lessened ;  hence  it  is  more  quickly  performed.  This  occurs  in  cases 
in  which  pain  is  produced  by  a  full  or  deep  inspiration,  as  in  pleurisy 
or  pleurodynia.  The  patient  instinctively  represses  the  inspiratory 
movements,  and  thus,  as  far  as  possible,  consistently  with  the  intro- 
duction of  sufBcient  air  for  hsematosis,  shortens  the  duration  of  inspira- 
tion. An  abrupt  arrest  of  inspiration,  with  manifestations  of  acute  pain, 
18  m  sign  highly  distinctive  of  the  affections  just  named.  The  inspira- 
tion is  also  shortened  by  an  obstruction  in  the  larynx,  which  arrests 
the  current  of  air  before  the  act  is  completed.  This  occurs  in  oedema 
glottidis,  in  croup,  and  in  spasm  of  the  glottis.  On  the  other  hand, 
the  expiration  is  prolonged  in  emphysema,  owing  to  the  impaired  con- 
taractility  of  the  lung ;  in  bronchitis  attended  with  obstruction  of  the 
smaller  bronchial  tubes ;  and  in  spasm  of  the  muscular  fibres  entering 
into  the  bronchia,  constituting  nervous  asthma.    The  prolongation  is 
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^eat  ▼faex2  the  tbree  morbid  conditionB  just  menticyiied  «v  etn^Bni 
wLich  is  not  unfrcKjuentlj  the  case.  Under  these  cimmstukBEL^ 
dJfBctiltT  in  the  performanoe  of  expiration  is  efipeeialhr  naznlesr 
the  cloBe  of  the  act.  The  air  ie  expelled  from  the  lungs  wrii  i  m- 
nem  vhjch  increases  nntil  the  act  i5  completed.  Ohetnciiosi  seme 
in  the  larrnx.  throat,  nasal  passages,  or  bronchi,  is  abo  sttoK 
by  prolonged  expiration.  In  all  these  instances  the  6loir7>es  ^ 
which  the  air  is  expelled  is  uniform  through  the  expiratorrirLi 
this  respect  differing  from  the  instances  in  which  the  obstna 
arisen  from  want  of  contractility,  or  from  obstruction  seated  ifit 
smaller  bronchial  tubee.  Dr.  Sibson*s  obseryations  show  tlustoki 
point  of  di{»tinction.^ 

To  determine  irith  considerable  accuracy  the  relatiye  durann' 
the  inf^piration  and  expiration,  the  following  plan  is  nsnsUj  adcfat* 
beating  time  rapidly  and  regularly  with  the  finger,  and  countiiff  A 
number  of  beats  during  each  act. 

An  obstruction  within  the  larynx,  trachea,  throat,  or  nanl  p 
sages,  preventing  the  free  ingress  of  air  into  the  pulmonary  cr^ 
occasions  certain  peculiar  modifications  of  the  thoracic  movvnetf 
with  the  act  of  inspiration.  The  yacuum  produced  by  the  actioic 
the  inspiratory  muscles  not  being  filled  by  an  adequate  admism' 
air,  the  pressure  of  the  external  atmosphere  causes  depresBOic 
certain  points  where  the  resistance  is  least.  These  points  are  ih^ 
and  below  the  clavicles,  the  lower  part  of  the  sternum,  and  aatm* 
laterally  over  the  lowermost  of  the  ribs  attached  to  the  stemmn.  U 
effect,  reversing  the  healthy  movements  of  the  chest  with  inspinba 
will  be  marked  and  extensive  in  proportion  to  the  degree  of  ohso* 
tiun.  If  the  obstacle  to  the  entrance  of  air  be  slight,  the  kw 
portion  of  the  sternum  only  falls  backward.  The  collapsing  wi^ 
ment  extends  over  the  sides  in  proportion  to  the  difficulty  attenfo 
the  ingress  of  air ;  and,  in  extreme  cases,  the  entire  thoracic  walls  «v 
contracted,  excepting  the  ribs  to  which  the  diaphragm  is  atta^ 
Owing  to  the  action  of  the  diaphragm,  the  latter  are  still  moved  0* 
wardly.*  An  exception  to  the  effect  on  the  chost  just  stated,  oocff 
when,  from  old  age,  the  costal  cartilages  have  become  rigid  and » 
yielding.  Under  these  circumstances,  the  thoracic  walls,  reaistmgtk 
pressure  of  the  atmosphere,  expand,  and  the  abdomen  retraeti  ^ 
inspiration.     The  effect  of  obstruction  on  the  thoracic  moyemcBtti 

I  Oil  the  Movements  of  Respiration  in  Disease.  t  f^^ 
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■  especially  marked  in  children,  owing  to  the  greater  flexibility  of  the 
it  thoracic  walls  in  early  life.  Continued  obstruction  in  this  way  leads 
i    to  permanent  contraction  and  deformity  of  the  chest. 

^  In  treating  of  the  respiratory  movements  in  health,  it  has  been 

it  seen  that  they  may  be  divided  into  different  types,  viz.,  abdaminalj 

ii  and  costal;  the  latter  being  farther  divisible  into  the  superior  and 

R  the  inferior  costal  type.     The  combination  of  these  several  types,  and 

■  their  relative  predominance,  respectively,  in  other  words,  different 
I  modes  of  breathing,  constitute,  as  already  stated,  important  physical 
P  evidence  of  disease.  In  breathing  voluntarily  forced,  or  in  laborious 
^  respiration  from  any  morbid  cause,  all  three  types,  viz.,  abdominal, 

inferior  costal,  and  superior  costal,  are  exemplified,  but  especially  the 
two  latter  become  prominent,  compared  with  the  habitual  tranquil 
J  breathing  in  the  male,  which  involves  chiefly,  and  sometimes  almost 
L  exclusively,  the  abdominal  type.  In  cases  of  peritonitis,  in  which 
the  play  of  the  diaphragm  occasions  acute  pain,  the  respiratory  move- 
ments are  in  a  great  measure  restricted  to  the  thoracic  walls :  the 
breathing  is  costal.  The  same  effect  is  produced  by  mechanical  ob- 
Btruction  to  the  descent  of  the  diaphragm  from  ascites,  pregnancy, 
tympanitis,  or  abdominal  tumors.  On  the  other  hand,  in  cases  of 
pleuritis,  or  pleurodynia,  in  which  the  thoracic  movements  occasion 
mcute  pain,  these  movements  being  instinctively  restrained,  the  ab- 
dominal are  proportionately  increased,  and  the  breathing  is  said  to  be 
mbdominal  or  diaphragmatic.  In  a  case  of  double  pleurisy,  which 
came  under  my  observation,  in  which  the  chest  on  both  sides  was  half 
filled  with  liquid  effusion,  the  lungs  firmly  adherent  above  the  lev^el 
of  the  fluid,  the  type  of  breathing  was  almost  exclusively  superior 
f  costal.  The  respiratory  movements  at  the  summit  of  the  chest  were 
r  remarkable.  It  is  a  repetition  to  state  that  the  superior  costal  type 
of  breathing,  in  health,  is  exemplified  much  more  in  the  female  than 
*  in  the  male.  In  paralysis  affecting  the  costal  muscles,  the  abdominal 
^     type  of  respiration  becomes  strongly  marked. 

Disparity  between  the  two  sides  of  the  chest,  as  respects  the  respi- 
ratory movements,  constitutes,  in  some  instances,  impcHrtant  diagnos- 
tic evidence  of  disease.  In  the  dilatation  of  the  chest  on  one  side  from 
large  liquid  effusion,  the  movements  on  that  side  are  notably  dimi- 
nished, and  may  be  almost  null,  whilst,  on  the  opposite  side,  they  are 
Bupplementarily  increased.  A  similar  disparity,  but  never  to  the 
same  extent,  exists  in  some  cases  of  emphysema,  in  which  the  affec- 
tion is  either  confined  to,  or  is  more  marked,  on  one  side.     The  same 
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contni^t  exisU  in  pneumo-hydrothonz.  In  umple  ] 
ing  either  the  upper  or  lower  lobes,  the  respiratory  moTemett^ii 
certain  proportion  of  cases,  are  obriooslj  restrained ;  and  this  iia 
observed  after  acute  pain  has  ceased,  or  in  cases  in  which  that  qi 
torn  is  not  present.  This  was  denied  by  Laennec ;  but  a  carefid  m 
parison  of  the  two  sides,  in  a  series  of  cases,  must  convince  uij% 
of  the  correctness  of  the  statement.*  A  local  disparity  at  the  wmB 
of  the  cheflt  is  sometimes  a  highly  significant  sig;n  of  tubercolow  J 
ease.  The  superior  costal  movements,  owing  to  pleuritic  adhsM 
or  other  causes,  in  some  instances,  are  notably  less  on  the  mk 
which  a  tuberculous  deposit  exists,  than  on  the  opposite  side.  I 
will  be  more  manifest  if  the  respiration  be  labored,  so  as  to  edli 
action  the  superior  costal  type  of  breathing.  It  may  be  obvioa 
the  respiration  be  forced,  when  it  is  not  apparent  with  tnif 
breathing.  It  will  bo  more  marked  in  females  than  in  males,  m 
to  the  superior  costal  type  being  more  prominent  in  them  tbi 
males,  irrespective  of  disease.  An  inspection  of  the  chest,  v 
reference  to  a  careful  comparison  of  the  relative  mobility  d  i 
two  sides  at  the  summit,  is  a  point  not  to  be  omitted  in  la  i 
ploration  for  evidence  for  or  against  the  existence  of  tubeiciiB 
disease.  The  diagnostic  value  of  this  sign  of  course  depends  «il 
assumption  of  equality  in  the  movements  of  the  summit  of  the  (k 
in  health.  As  the  rule,  provided  tho  two  sides  be  symmetiicil: 
conformation,  this  may  be  assumed ;  but  in  making  examinatioM* 
persons  presumed  to  be  free  from  disease,  I  have,  in  a  few  instaM 
observed  a  slight  disparity  in  that  situation,  as  well  as  at  the  lii 
part  of  the  chest.  In  view  of  these  occasional  exceptions  to  ll 
general  rule,  a  disparity  in  mobility,  as  an  isolated  sign,  shonU ' 
distrusted ;  but,  associated  with  other  signs,  it  is  entitled  to  eoonli 
able  weight.  Finally,  a  marked  disparity  in  the  movements  flf  i 
two  sides  obtains  in  cases  of  hemiplegia. 


Summary. 

Tho  phenomena  determined  by  inspection  embrace  morbid  sfpi 
ances  pertaining,  (1),  to  the  size  and  form  of  the  chest ;  and,  (3^ 

'  Lacnnoc,  it  is  to  be  remarked,  paid  very  little  attention  to  the  pfayaicml  ligu  dsi 
from  inspection.  Indeed,  he  declared  that  the  ocalar  examinatxm  of  tlie^ertii 
respiration  is  of  very  little  utility. 
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the  respiratory  moyements.  The  morbid  appearances  pertaining  to 
aise  and  form  are  resolvable,  for  the  most  part,  into  enlargement  and 
contraction,  both  of  which  may  be  general,  t.  e.  extending  over  the 
ohest  at  least  on  one  side ;  or  partial,  i.  e.  limited  to  a  portion  of  the 
ohest  on  one  or  both  sides. 

General  enlargement  involves  either  augmented  volume  of  the  lung 
on  one  or  both  sides ;  or  the  presence  of  liquid  or  air  in  the  pleural 
cavity.  To  the  former  of  these  anatomical  conditions  is  due  the  en- 
largement, in  cases  of  emphysema,  which  may  affect  both  sides  of  the 
dheat.  Enlargement  of  the  chest  from  emphysema  is  most  marked 
at  the  superior  and  middle  portions  of  the  chest ;  and  the  surface 
rarely  presents  a  uniform  regular  dilatation.  Greneral  enlargement 
on  both  sides  is  observed  in  some  cases  of  bronchitis.  A  more  fre- 
quent anatomical  condition,  giving  rise  to  general  enlargement,  is  the 
accumulation  of  liquid  in  the  pleural  sac  in  cases  of  chronic  pleurisy. 
General  enlargement  from  this  cause  is  necessarily  confined  to  one 
aide.  The  dilatation,  from  the  pressure  of  liquid,  is  more  uniform, 
and  the  surface  of  the  chest  presents  a  more  regular  appearance. 
The  intercostal  depressions  are  effaced,  in  chronic  pleurisy,  where  they 
are  normally  most  conspicuous,  viz.,  the  anterior  and  lateral  portions 
at  the  lower  part  of  the  chest.  In  this  situation  they  are  rarely 
effaced  by  the  pressure  of  an  emphysematous  lung  so  as  not  to  be  marked 
with  inspiration ;  but  they  may  be  diminished  or  lost  over  the  superior 
portions  in  cases  in  which  they  are  normally  apparent  in  that  situa- 
tion. General  enlargement  of  the  chest  may  abo  proceed  from 
pneumo-hydrothorax,  and,  in  a  slight  degree,  from  simple  pneumo- 
nitis affecting  an  entire  lung.  Partial  enlargement,  oftcner  than 
general,  is  incident  to  emphysema,  pleurisy,  pneumo-hydrothorax, 
and  pneumonitis.  It  is  also  incident  to  circumscribed  collections  of 
liquid ;  enlargement  of  the  spleen ;  distension  of  the  stomach ;  aug- 
mented size  of  the  liver ;  pericarditis  with  effusion  and  hypertrophy  of 
the  heart ;  aneurismal  and  other  intrarthoracic  tumors. 

General  contraction  of  the  chest  is  especially  marked  after  reco- 
very from  chronic  pleurisy.  It  results  from  collapse  of  lung  following 
obstruction  of  the  bronchus  leading  to  it ;  and  accompanies  in  a  slight 
degree  the  diminished  volume  succeeding  pneumonitis  affecting  an 
entire  lung,  and  also  coexists  with  dilated  bronchial  tubes.  Partial 
contraction  above  and  below  the  clavicle  is  sometimes  marked  in 
cases  of  phthisis,  being  incident  to  the  early  stage,  in  some  instances, 
but  more  frequent  and  more  marked  in  an  advanced  period  of  the 
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diaease.     It  follows  the  removal  of  pleural  effdsioD^  attends  Hisitil 
collapse,   and  the  reduction  m  the  Tolumc  of  the  Itmg  euccee^j 
pBeutnQnitiB. 

Increased  frequency  of  the  respirationa  la    mcident   to  afftetMi  I 
compromising  tho  function  of  hsematosis,  and  is  therefore  ob&erfdi 
pleuriiy,  pneumonitis,  phthisis,  and  especially  in  capillary  br^udtti 
Occurring  oftener  than  in  the  ratio  of  one  to  four  beats  of  the  bi 
pulmonary  dbea^e  of  some  kind  is  generally  indicated.     The  mfBk  I 
tion  is  shortened,  as  a  gen<^^al  rule,  in  dyspn(Ba«     It  may  be  amiri 
before  tho  act  is  completed  by  an  obstruction  of  the  windpipe,  nit 
Toluntarily  arrested  in  consequence  of  pain  in  pleuritis  and  jka^ 
dynia.     It  m  short  in  emphysema,  owing  to  the  permanent  expaai 
of  the  chest.     The  expiration  is  proIoBged  in  emphysema,  owiagi  1 
the  diminished  elasticity  of  the  lung ;  and  in  eases  of  obstrudidii| 
tilt  w-passages.     If^  owing  to  obstruction  in  any  part  of  thi  i 
passages^  the  air-cells  are  not  Oiled  proportioiiably  to  the  enlargcart] 
of  the  chest,  the  act  of  inapiralion  causes  de{ir«aBion  of  the  then 
walls  at  certain  points,  viz.,  above  and  below  the  clavicles,  and  b 
ally  and  anteriorly  at  the  lower  part  of  the  chest.     This  is  i 
marked  in  children  than  adults,  and  is  one  of  ihe  causes  of  defonilf  1 
of  the  chest.     The  respiration  is  abnormally  thoracic  or  costal,  iktf 
the  play  of  the  diaphragm  is  volantarily  restrained  in  consequeaeii 
the  pain  which  it  occasions  in  peritonitis,  and  whsi  ita  descant  is  fit  I 
Tented  mechanically  in  tympanitis  and  ascites,  by  tttmorSf  tis4ii 
pregnancy.     Abdominal  or  diaphragmatic  respiration  is  marked  iks 
the  thonicic  movements  occasion  suffering  in  pleuritis  or  pleurodm 
and  in  paralysis  of  the  costal  muscleB.     In  health,  the  type  of  rw 
ration  in  the  male  is  chiefly  abdominal,  but  whenever  the  hrev^iitf  i 
labored,  the  inferior  and  costal  types  are  also  manifested.     Whifitk 
chest  on  one  side  is  greatly  dilated  in  chronic  pleurisy,  th«  wk 
affected  is  nearly  immovable,  the  movements  on  the  unaiTected  rifc 
being  supplementarily  increased.     The  same  disparity,  but  in  1 1« 
degree,  b  exhibited  in  cases  of  emphysema  in  which  the  affecttoo  » 
Umited    to  or  more  marked  on  one  side.     It  m  also  obserf»l  s 
pneumo-hydrothorax.     A  disparity  in  the  respiratory  movemaali  rfj 
the  summit  of  the  chest  is  sometimes  a  valuable  sign  of  tuheivditf^ 
disease.     In  cases  of  hemiplegia,  the  movements  of  the  ch^t  on  il 
paralyzed  side  of  the  body  are  diminished,  and  those  on  the  eppeBi 
&ide  increasedi 
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History. 


^        Inspection  was  doubtless  resorted  to,   in  the   investigation   of 

'  diseases,  from  the  earliest  date  in  the  history  of  medicine ;  but  the 

!  impulse  given  to  the  subject  of  the  physical  exploration  of  the  chest 

>  by  the  discovery  and  researches  of  Laennec,  has  led  practitioners  to 

•  employ,  to  a  much  greater  extent  than  previously,  and  with  vastly 

f  more  advantage,  this  method  of  examination.     The  value  of  results 

i  obtained  by  inspection  is  very  greatly  enhanced  by  their  association 

i  with  the  phenomena  furnished  by  other  methods,  more  especially  by 

t  percussion  and  auscultation. 
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great  when  the  three  morbid  conditionB  just  mentioned  wn  eomhnei 
which  is  not  nnfreqnentl j  the  case.  Under  these  ciicuustanen,  Ae 
difficnltj  in  the  performance  of  expiration  is  egpeeiaJij  manifest  it 
the  close  of  the  act.  The  air  is  expelled  from  the  lungs  with  a  shy- 
ness which  increases  until  the  act  is  completed.  Obeimciioii  solrf 
in  the  larynx,  throat,  nasal  passages,  or  bronchi,  is  also  attenM 
bj  prolonged  expiration.  In  all  these  instances  the  slownes  «tt 
which  the  air  is  expelled  is  nniform  throngh  the  expiratorractii 
this  respect  differing  from  the  instances  in  which  the  obstneds 
arises  from  want  of  contractility,  or  from  obstraction  seated  iaik 
smaller  bronchial  tubes.  Dr.  Sibson's  obserrations  show  thb  totei 
point  of  distinction.* 

To  determine  with  considerable  aceoracy  the  relative  doratioirf 
the  inspiration  and  expiration,  the  following  plan  is  nsnaUy  adoptoi' 
beating  time  rapidly  and  regularly  with  the  finger,  and  countiBgtk 
number  of  beats  during  each  act. 

An  obstruction  within  the  larynx,  trachea,  throat,  or  nasal  fs- 
sages,  preventing  the  free  ingress  of  air  into  the  pulmonary  oijgai 
occasions  certain  peculiar  modifications  of  the  thoracic  mofcnai 
with  the  act  of  inspiration.  The  vacuum  produced  by  the  adioirf 
the  inspiratory  muscles  not  being  filled  by  an  adequate  admisskstf 
air,  the  pressure  of  the  external  atmosphere  causes  depresBOsS 
certain  points  where  the  resistance  is  least.  These  points  are  ab* 
and  below  the  clavicles,  the  lower  part  of  the  sternum,  and  anta» 
laterally  over  the  lowermost  of  the  ribs  attached  to  the  sternum.  Tb 
effect,  reversing  the  healthy  movements  of  the  chest  with  inspirM 
will  be  marked  and  extensive  in  proportion  to  the  degree  of  obsti* 
tion.  If  the  obstacle  to  the  entrance  of  air  be  slight,  the  \M 
portion  of  the  sternum  only  falls  backward.  The  collapsing  mt^ 
mcnt  extends  over  the  sides  in  proportion  to  the  difficulty  attcafa 
the  ingress  of  air ;  and,  in  extreme  cases,  the  entire  thoracic  walbst 
contracted,  excepting  the  ribs  to  which  the  diaphragm  is  attaM 
Owing  to  the  action  of  the  diaphragm,  the  latter  are  still  moved  10 
wardly."  An  exception  to  the  effect  on  the  chest  just  stated,  oeeH 
when,  from  old  age,  the  costal  cartilages  have  become  rigid  and* 
yielding.  Under  these  circumstances,  the  thoracic  walls,  resistiiiglk 
pressure  of  the  atmosphere,  expand,  and  the  abdomen  retracts  «it 
inspiration.     The  effect  of  obstruction  on  the  thoracic  moTemeitt* 

'  On  the  Movements  of  Respiration  in  Disease.  I  j^ 
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especially  marked  in  children,  owing  to  the  greater  flexibility  of  the 
thoracic  walls  in  early  life.  Continued  obstruction  in  this  way  leads 
to  permanent  contraction  and  deformity  of  the  chest. 

In  treating  of  the  respiratory  movements  in  health,  it  has  been 
seen  that  they  may  be  divided  into  different  types,  viz.,  abdominal^ 
and  costal ;  the  latter  being  farther  divisible  into  the  superior  and 
the  inferior  costal  type.  The  combination  of  these  several  types,  and 
their  relative  predominance,  respectively,  in  other  words,  different 
modes  of  breathing,  constitute,  as  already  stated,  important  physical 
evidence  of  disease.  In  breathing  voluntarily  forced,  or  in  laborious 
respiration  from  any  morbid  cause,  all  three  types,  viz.,  abdominal, 
inferior  costal,  and  superior  costal,  are  exemplified,  but  especially  the 
two  latter  become  prominent,  compared  with  the  habitual  tranquil 
breathing  in  the  male,  which  involves  chiefly,  and  sometimes  almost 
exclusively,  the  abdominal  type.  In  cases  of  peritonitis,  in  which 
the  play  of  the  diaphragm  occasions  acute  pain,  the  respiratory  move- 
ments are  in  a  great  measure  restricted  to  the  thoracic  walls :  the 
breathing  is  costal.  The  same  effect  is  produced  by  mechanical  ob- 
struction to  the  descent  of  the  diaphragm  from  ascites,  pregnancy, 
Qrmpanitis,  or  abdominal  tumors.  On  the  other  hand,  in  cases  of 
pleuritis,  or  pleurodynia,  in  which  the  thoracic  movements  occasion 
acute  pain,  these  movements  being  instinctively  restrained,  the  ab- 
dominal are  proportionately  increased,  and  the  breathing  is  said  to  be 
abdominal  or  diaphragmatic.  In  a  case  of  double  pleurisy,  which 
came  under  my  observation,  in  which  the  chest  on  both  sides  was  half 
filled  with  liquid  effusion,  the  lungs  flrmly  adherent  above  the  lev«I 
of  the  fluid,  the  type  of  breathing  was  almost  exclusively  superior 
costal.  The  respiratory  movements  at  the  summit  of  the  chest  were 
remarkable.  It  is  a  repetition  to  state  that  the  superior  costal  type 
of  breathing,  in  health,  is  exemplified  much  more  in  the  female  than 
in  the  male.  In  paralysis  affecting  the  costal  muscles,  the  abdominal 
type  of  respiration  becomes  strongly  marked. 

Disparity  between  the  two  sides  of  the  chest,  as  respects  the  respi- 
ratory movements,  constitutes,  in  some  instances,  imp(»iant  diagnos- 
tic evidence  of  disease.  In  the  dilatation  of  the  chest  on  one  mde  from 
large  liquid  effusion,  the  movements  on  that  side  are  notably  dimi- 
nished, and  may  be  almost  null,  whilst,  on  the  opposite  mde,  l^ej  are 
snpplementarily  increased.  A  similar  disparity,  but  never  to  the 
same  extent,  exists  in  some  cases  of  emphysema,  in  which  the  vShs^ 
tion  is  either  confined  to,  or  is  more  marked,  on  one  side.     TIm:  i 
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I  contrast  exists  in  pneumo-hydrothorax.  In  simpie  pneumonia,  affect- 
ing either  the  upper  or  lower  lobes,  the  respiratory  movements,  in  a 
certain  proportion  of  cases,  are  obviously  restrained;  and  this  m  to  be 
observed  after  acute  pain  has  ceasedj  or  in  coses  in  which  that  symp- 
tom is  not  present.  This  was  denied  by  Laennec ;  but  a  careful  cos^H 
parisoti  of  the  two  side3>  in  a  series  of  cases,  must  convince  any  on^* 

l^f  the  correctness  of  the  statement.*    A  local  disparity  at  the  summit 
of  the  chest  is  Bometimea  a  highly  significant  sign  of  tuberculous 
«ase*     The  superior  costal  movementSj  owing  to  pleuritic  adbesioE 

'  or  other  causes,  in  some  instances,  are  notably  less  on  the  side 
.-which  a  tuberculous  deposit  exisU,  than  on  the  opposite  side.  This 
will  be  more  manifest  if  the  respiration  be  labored,  so  as  to  call  into 
action  the  superior  costal  type  of  breathing.  It  may  be  obvious  if 
the  respiration  be  forced^  when  it  is  not  apparent  with  tranquil 
breathing.  It  will  be  more  marked  in  females  than  in  males,  owing 
to  the  superior  costal  type  being  more  prominent  in  them  than  in 
males,  irreipective  of  disease.  An  inspection  of  the  chest,  with 
reference  to  a  careful  comparison  of  the  relative  mobility  of  the 
two  sides  at  the  summit,  is  a  point  not  to  be  omitted  in  an  ex- 
ploration for  evidence  for  or  against  the  existence  of  tuberculous 

I  rdisease.     The  diagnostic  value  of  thia  sign  of  course  depends  on  the 
assumption  of  equality  in  the  movements  of  the  summit  of  the  chest 
in  health.     As  the  rule^  provided  the  two  sides  be  symmetrical  in 
conformation,  this  may  be  assumed ;  but  in  making  examinations  { 
persons  presumed  to  be  free  from  disease,  I  have,  in  a  few  instance^ 
observed  a  slight  disparity  in  that  situation,  as  well  as  at  the  low« 
part  of  the  chest*     In  view  of  these  occasional  exceptions  to 
general  rule,  a  disparity  in  mobility,  as  an  isolated  sign^  should 
•  distrusted ;  but,  associated  with  other  signs,  it  is  entitled  to  conside 
able  weight     Finally,  a  marked  disparity  in  the  movements  of  the 
two  sides  obtains  in  cases  of  hemiplegia* 


1 

de^ 


Summary. 


The  phenomena  determined  by  inspection  embrace  morbid  ap 
ances  pertaining,  (1),  to  the  sijse  and  form  of  the  cheat;  and,  (2),  i 

*  Laenneo,  ix  in  to  be  letnarked,  paid  reiy  lUtie  attention  to  the  ph/iical  signs  derif 
from  inspection.     Indeed^  he  declared  ihat  the  ocular  eiomination  of  the  cheat  dti 
respiraiioa  is  of  very  little  utility, 
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the  respiratory  movements.  The  morbid  appearances  pertaining  to 
aise  and  form  are  resolyable,  for  the  most  part,  into  enlargement  and 
contraction,  both  of  "which  may  be  general, «.  e.  extending  over  the 
ohest  at  least  on  one  side ;  or  partial,  t.  e.  limited  to  a  portion  of  the 
ohest  on  one  or  both  sides. 

General  enlargement  involves  either  augmented  volume  of  the  long 
on  one  or  both  sides ;  or  the  presence  of  liquid  or  air  in  the  pleural 
cavity.  To  the  former  of  these  anatomical  conditions  is  due  the  en- 
largement, in  cases  of  emphysema,  which  may  affect  both  sides  of  the 
ohest.  Enlargement  of  the  chest  from  emphysema  is  most  marked 
at  the  superior  and  middle  portions  of  the  chest ;  and  the  surface 
rarely  presents  a  uniform  regular  dilatation.  Greneral  enlargement 
on  both  sides  is  observed  in  some  cases  of  bronchitis.  A  more  fre- 
quent anatomical  condition,  giving  rise  to  general  enlargement,  is  the 
accumulation  of  liquid  in  the  pleural  sac  in  cases  of  chronic  pleurisy. 
General  enlargement  from  this  cause  is  necessarily  confined  to  one 
aide.  The  dilatation,  from  the  pressure  of  liquid,  is  more  uniform, 
and  the  surface  of  the  chest  presents  a  more  regular  appearance. 
The  intercostal  depressions  are  effaced,  in  chronic  pleurisy,  where  they 
are  normally  most  conspicuous,  viz.,  the  anterior  and  lateral  portions 
at  the  lower  part  of  the  chest.  In  this  situation  they  are  rarely 
effaced  by  the  pressure  of  an  emphysematous  lung  so  as  not  to  be  marked 
with  inspiration ;  but  they  may  bo  diminished  or  lost  over  the  superior 
portions  in  cases  in  which  they  are  normally  apparent  in  that  situa- 
tion. General  enlargement  of  the  chest  may  also  proceed  from 
pneumo-hydrothorax,  and,  in  a  slight  degree,  from  simple  pneumo- 
nitis affecting  an  entire  lung.  Partial  enlargement,  oftener  than 
general,  is  incident  to  emphysema,  pleurisy,  pneumo-hydrothorax, 
and  pneumonitis.  It  is  also  incident  to  circumscribed  collections  of 
liquid ;  enlargement  of  the  spleen ;  distension  of  the  stomach ;  aug- 
mented size  of  the  liver ;  pericarditis  with  effusion  and  hypertrophy  of 
the  heart ;  aneurismal  and  other  intra-thoracic  tumors. 

General  contraction  of  the  chest  is  especially  marked  after  reco- 
very from  chronic  pleurisy.  It  results  from  collapse  of  lung  following 
obstruction  of  the  bronchus  leading  to  it ;  and  accompanies  in  a  slight 
degree  the  diminished  volume  succeeding  pneumonitis  affecting  an 
entire  lung,  and  also  coexists  with  dilated  bronchial  tubes.  Partial 
contraction  above  and  below  the  clavicle  is  sometimes  marked  in 
cases  of  phthisis,  being  incident  to  the  early  stage,  in  some  instances, 
but  more  frequent  and  more  marked  in  an  advanced  period  of  the 
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disease.  It  follows  the  removal  of  pleural  efftiaion,  atteii'is  lir?! 
collapse,  and  the  refluction  in  the  volume  of  the  lung  szoc^j: 
pneumonitis. 

Increased  frequency  of  the  respirations  is    incident  to  iJr;r:^ 
compromising  the  function  of  haematosis,  and  is  therefore  ofcs^nri: 
pleurisy,  pneumonitis,  phthisis,  and  especially  in  capillarv  hv'Lizi 
Occurring  oftener  than  in  the  ratio  of  one  to  four  beats  of  tK  :*: 
pulmonary  disease  of  some  kind  is  generally  indicate*!.     TheiL5:i> 
lion  Li  shortened,  as  a  general  rule,  in  dyspnoea.      Itmav  bearest: 
before  the  act  is  completed  by  an  obstruction  of  the  windpipe,  ai: 
voluntarily  arrested  in  consequence  of  pain  in   plenritis  an>i  -ler- 
dynia.     It  is  short  in  emphysema,  owing  to  the  permanent  eipizi^:  - 
of  the  chest.     The  expiration  is  prolonged  in  emphysema,  oirz: : 
the  diminished  elasticity  of  the  lung ;  and  in  cases  of  obstmcd: : 
the  air-passages.     If,  owing  to  obstruction  in  any  part  of  the  l-  . 
passages,  the  air-cells  are  not  filled  proportionably  to  the  enlarg^-rc 
of  the  chest,  the  act  of  inspiration  causes  depression  of  the  th:rvi  '■■ 
walls  at  certain  points,  viz.,  above  and  below  the  clavicles  and  x-:-  i 
ally  and  anteriorly  at  the  lower  part  of  the  chest.     This  is  i-"^ } 
marked  in  children  than  adults,  and  is  one  of  the  causes  of  defon.' 
of  the  chest.     The  respiration  is  abnormally  thoracic  or  costal  r^ 
the  play  of  the  diaphragm  is  voluntarily  restrained  in  conseqnei::- 
thc  pain  which  it  occasions  in  peritonitis,  and  when  its  descent  if  :> 
vented  mechanically  in  tympanitis  and  ascites,   by  tumors,  aci: 
pregnancy.     Abdominal  or  diaphragmatic  respiration  is  marke-in^ 
the  thoracic  movements  occasion  suffering  in  pleuritis  or  pleurodni 
and  in  paralysis  of  the  costal  muscles.     In  health,  the  type  of  kt- 
ration  in  the  male  is  chiefly  abdominal,  but  whenever  thebreatluiL:-' 
labored,  the  inferior  and  costal  types  are  also  manifested.     AVhen'i 
chest  on  one  side  is  greatly  dilated  in  chronic   pleurisy,  the  ?:i 
affected  is  nearly  immovable,  the  movements  on  the  unaffected  nI 
being  supplemcntarily  increased.     The  same  disparity,  but  in  a  1^ 
degree,  is  exhibited  in  cases  of  emphysema  in  which  the  affection  -• 
limited    to  or  more  marked  on  one  side.     It  is    also   obserre'l 
pneumo-hydrothorax.     A  disparity  in  the  respiratory  movements 
the  summit  of  the  chest  is  sometimes  a  valuable  sign  of  tuberenb^ 
disease.     In  cases  of  hemiplegia,  the  movements  of  the  chest  on  '^ 
paralyzed  side  of  the  body  are  diminished,  and  those  on  the  oppoci 
side  increased. 
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History. 

Inspection  was  doubtless  resorted  to,  in  the  investigation  of 
Siseases,  from  the  earliest  date  in  the  history  of  medicine ;  but  the 
impulse  given  to  the  subject  of  the  physical  exploration  of  the  chest 
by  the  discovery  and  researches  of  Laennec,  has  led  practitioners  to 
employ,  to  a  much  greater  extent  than  previously,  and  with  vastly 
more  advantage,  this  method  of  examination.  The  value  of  results 
cfl^tained  by  inspection  is  very  greatly  enhanced  by  their  association 
wiA  the  phenomena  furnished  by  other  methods,  more  especially  by 
percussion  and  auscultation. 


CHAPTEB  y. 

MEXsrajLTioy. 

Is  the  fhjsiicskl  exploration  of  the  chest,  it  is  soiaetimcB  ibcM  i 
ftseert&in  the  extent  of  abnormal  altendons^  as  reqiccte  ue  airf 
respiratorj  movementa,  with  greater  accoracy  than  can  be  dcieraaii 
by  the  eye.  For  this  end,  measurements  are  resorted  to.  Iks 
coTMtitnte  a  dLninct  method  of  examination,  called  menrmratioiL  Fc 
ordinary  cliDical  porpoaes.  in  other  words,  with  reference  to  (fiapM 
the  practical  value  of  this  method  is  rery  limited.  It  is  rairij  ■• 
portant,  becaoae  the  information  obtained  by  inspection  is  snScM^ 
exact,  and  in  some  instances,  even  more  satisfactory.  The  tv«  ck- 
jectfl  for  which  mensnration  is  employed^viz.,  to  determine  ai»aad 
alterations  in  size,  and  in  the  extent  of  respiratory  morementii  ut 
quite  distinct,  and  require  separate  notice. 

1.  Mensuration  with  befekence  to  abnobmai*  ALTiULins 
19  8IZE. — ^Measurements  with  reference  to  alterations  in  siie  msTk 
made  in  different  modes.  The  diametrical  distance  between  oppoBi 
points  may  be  determined  by  means  of  compasses,  constructed  fir 
that  purpose,  called  callipers.  For  example,  the  antero-postM 
diameter  of  each  side,  in  different  situations,  is  ascertained  by  pfatf- 
ing  the  extremities  of  the  two  blades  of  the  instmment  in  frmt  ni 
behind,  successively,  on  corresponding  points  on  the  two  sides,  ni 
noting  the  extent  of  the  separation  of  the  blades  as  indicated  ot* 
graduated  scale  connected  with  the  instrument.  A  comparisonof  tkt 
relative  size  of  the  two  sides  at  any  situation,  with  due  care,  msj  > 
this  way  be  instituted.  If,  however,  certain  precautions  an  itf 
carefully  observed,  such  as  placing  the  extremities  of  the  instnnitf 
on  exactly  corresponding  points  in  the  examination  of  the  two  ato 
and  being  cautious  not  to  make  greater  pressure  on  one  side  thaa  a 
the  other,  the  results  will  be  likely  to  be  fallacious ;  and  in  viiv  i 
this  liability,  it  may  be  doubted  whether  partial  enlargements  or  e** 
tractions  on  one  side  are  not  generally  more  satisfactorily  appredito' 
by  comparison  with  the  eye.     I  have  had  no  practical  ezpmenoe  ii 
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the  1106  of  callipers,  and  so  far  as  my  knowledge  extends,  they  are 
rarely  made  use  of  even  by  those  who  devote  special  attention  to 
physical  exploration.  A  difference  between  the  two  sides  in  any  of 
die  diameters,  sufficient  to  become  an  important  physical  sign,  is  ap- 
parent on  careful  examination  and  comparison  by  inspection.  It  is 
chiefly  in  noting  facts  for  analytical  investigation,  that  an  exactness 
of  measurement  in  this  or  other  modes,  which  can  be  expressed  nu- 
merically, is  desirable.  For  examinations  with  a  view  simply  to 
diagnosis,  it  is  not  requisite ;  and  this  being  the  case,  the  objections 
to  ibe  use  of  an  instrument,  cumbrous  and  somewhat  formidable  in 
ai^pearance,  have  justly  precluded  its  introduction  into  private  prac- 
tioe.  The  variations  in  size  obtained  by  this  mode  of  measurement 
are  those' already  noticed  under  the  head  of  Inspection,  viz.,  on  the  one 
handy  enlargement,  general  and  partial,  due  to  emphysema,  pleuritic 
eSiudon,  etc. ;  and,  on  the  other  hand,  contraction,  incident  to  re- 
COTery  from  pleurisy,  tuberculosis,  etc. 

Another  application  of  mensuration  consists  in  measuring  distances 
on  the  surface  of  the  chest,  between  certain  prominent  anatomical 
pointa.  For  example,  the  nipples,  in  a  chest  perfectly  symmetrical, 
of  an  adult  male,  are  situated  on  the  fourth  rib,  or  interspace,  equi- 
diatant  from  the  centre  of  the  sternum.  Enlargement  of  one  side  in 
connection  with  morbid  conditions  which  have  been  already  men- 
tioned, removes  the  nipple  on  the  affected  side  to  a  greater  distance 
from  the  mesial  line,  at  the  same  time  raising  it  above  the  level  of 
the  other.  Contraction  of  the  chest,  on  the  other  hand,  diminishes 
tiio  distance,  and  depresses  it  below  its  natural  situation.  The  extent 
of  these  changes  may  be  accurately  measured.  The  distance  from 
the  posterior  margin  of  the  scapula  to  the  spinal  column  is  increased 
when  the  chest  is  dilated,  and  diminished  when  the  chest  is  con- 
tracted. In  the  first  instance,  the  inferior  angle  of  the  scapula  is 
obaenred  to  be  elevated  above  the  level  of  that  on  the  unaffected  side ; 
and,  in  the  second  instance,  to  be  lowered.  These  deviations  from 
ijmmetry  incident  to  disease,  may  be  accurately  ascertained  by  compa- 
rative measurements.  The  extent  to  which  the  ribs  are  separated  or 
approximated  by  different  morbid  conditions  may  also  be  measured. 
in  recording  cases,  it  is  well  to  express  the  amount  of  disparity  be- 
tween the  two  sides,  as  respects  the  points  just  mentioned,  in  figures ; 
Imt  80  far  as  concerns  the  bearing  of  the  facts  on  diagnosis,  such  pre- 
dfiion  is  superfluous.  The  facts,  as  estimated  by  the  eye,  are  suffi- 
ciently exact. 
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^^^  Another  mode  of  pmctiaitig  iiietismniti0a,  ooosists 

^f  the  borisoQtal  circumferenee  of  the  chest,  and  otmapmA^  tit  m 

^L  sides  in  this  respect.     This  m^j  be  done  witboal  dsffieidt^,  byiB^i' 

^M  of  m  common  tape  or  cord,  with  the  aid  of  an  assistaiii,  if  the 

^B  be  able  to  be  raiBed  to  a  Bitting  posture.     The  cord  or  tape  is  ftmi 

^m  aroand  the  chest  jttst  below  the  scapula,  one  end  being  aeenfmtt^fsi 

^m  to  the  mesial  line  over  the  sternum  in  front.       After  being  <fi^ 

H  adjosted  with  equal  pressure  on  both  iides,  taking  pains  to  wm  thtf  dl 

^1  direettOD  i^  as  circular  as  possible^  an  assists  ut  marks  the  point  at  viii 

H  it  crosses  the  spinous  process  of  the  Tertebr^  with  ink,  or  hjmmt 

H  ing  a  pin.     The  point  meeting  the  extremitj  fixed  at  the  msani 

tha  sternum  is  also  marked.     The  data  for  determining  iha  mm 

ferenee  of  the  whole  chest,  and  that  of  each  side  are  in  this  mj  ^ 

,        tained  i  and  since,  practicallj,  the  chief  object  ib  nsnali j  to  eoafv 

the  two  sides,  it  suf&ces  to  double  the  cord  or  tape  from  the  ponii 

which  it  crossed  the  spine,  and  ascertain  how  mttcE  one  portka  » 

ceed^  the  other  in  length.     In  place  of  a  common  cord  or  tip«(^ 

answers  every  purpose  if  other  means  are  not  at  band)  a  gfii^ 

measure^  such  as  taUors  use,  may  be  employed.      The  seiiiMm^ 

rence  at  each  side  is  fiometimes  measured  separately  ;  but  a  ffeerif 

in  the  way  of  accuracy  arises  &om  the  liability  of  the  cbest  not  half 

equally  expanded  while  the  measurements  of  the  two  sides  an  ttki 

in  succession.     This  difficulty  may  in  a  great  measnre  be  Mwti 

by  requesting  the  patient  to  take  a  deep  inspiration  as  e^A  aitf 

measured,  and  to  hold  the  breath  until  the  measurement  ii  wth 

A  better  plan,  however,  is  to  use  two  graduated  tapes  joined  toglA^, 

the  scale  of  inches  and  fraction  of  inches  commencing  on  eackufi 

at  the  line  of  junction. 

One  great  advantage  of  this  simple  plan  (attribnted  by  Dr.  Tilii 
to  Dr.  Hare)  is,  that  it  may  be  applied  while  the  patient  is  nem 
bent.  The  point  of  junction  being  fixed  over  the  epine^  and  tliti* 
tapes  brought  forward,  the  circumference  of  each  side  is  shcm  ^ 
a  glance  at  the  centre  of  the  sternum.  Of  the  convenietic*  <(  ihi 
plan  I  can  speak  from  my  own  experience.  Comparison  of  tht  n^ 
circular  measurements  of  the  two  sides  enables  the  exatniner  te  to 
an  idea  of  the  extent  to  which  the  dimensions  of  one  aide  mit  teiM 
increased  or  diminished  by  disease  ;  but  the  actual  difiTerenoe  nf  A 
it  is  to  be  borne  in  mind,  does  not  represent  exactly  the  amoimtrfi 
morbid  increase  or  diminution,  aince^  as  a  general  rule,  tbe  twoiidiiii 
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Bonnally  unequal.  In  the  majority  of  persons  the  right  semi-circum- 
ftrence  exceeds  the  left,  the  mean  disparity  being  about  half  an  inch. 
In  a  small  proportion  of  individuals  the  two  sides  are  equal,  and  in  a 
few  instances  the  left  semi-circumference  exceeds  the  right.  The 
latter  is  found  to  occur  ofbener  among  left-handed  persons.  Owing  to 
these  natural  differences,  the  fact  of  a  disparity  as  shown  by  the  results 
of  mensuration,  if  it  be  but  small  or  moderate,  does  not  necessarily 
denote  disease.  To  become  a  morbid  sign  it  is  to  be  taken  in  connec- 
tion with  other  signs,  unless  the  disparity  exceed  the  range  of  normal 
yariations ;  and  if  this  be  the  case,  comparison  of  the  two  sides  by 
inspection  suffices  to  establbh  the  existence  of  morbid  enlargement 
or  contraction.  Mensuration  under  these  circumstances  only  assists 
in  forming  a  closer  estimate  of  the  extent  of  the  deviation  from  the 
normal  diiuensions,  a  point  not  without  interest,  but  not  essential  to 
diagnosis.  Moreover,  measurement  of  the  horizontal  circumference 
of  the  chest  affords  evidence  only  of  general,  not  of  partial  enlargement 
or  contraction  of  one  side.  Partial  projection  or  depression  may 
exist  without  a  corresponding  increase  or  diminution  of  the  semi-cir- 
eumference  of  the  side  affected,  and  under  these  circumstances  the 
latter  must  be  determined  by  inspection,  or  by  the  callipers.  The 
advantage  of  circular  measurement  does  not  relate  to  the  determina- 
tion of  the  existence  of  a  morbid  disparity  in  size  between  the  two 
sides,  so  much  as  to  another  object,  viz.,  to  ascertain  the  variations 
in  the  amount  of  morbid  increase  at  different  periods  in  the  same 
case.  This  object  has  reference  mainly  to  a  single  disease,  viz., 
chronic  pleurisy,  including  empyema.  Mensuration  employed  daily, 
or  at  intervals  more  or  less  brief,  during  the  continuance  of  this 
disease,  the  result  being  noted,  affords  exact  information  respecting 
the  progress  in  the  accumulation  or  removal  of  the  liquid  effusion. 
The  practitioner,  in  other  words,  is  able  to  determine  with  precision 
whether  the  quantity  of  effusion  be  increasing  or  lessening,  or  sta- 
tionary. Information  on  these  points  may  also  be  derived  from 
inspection,  but  not  so  promptly  and  less  accurately.  The  positive  or 
negative  effects  of  different  therapeutical  measures  are  demonstrated 
in  this  way  by  the  evidence  afforded  by  mensuration,  and  in  this 
point  of  view  measurements  repeated  more  or  less  frequently  are  of 
not  a  little  utility  in  regulating  the  treatment.  These  remarks  with 
reference  to  pleurisy,  are  measurably  applicable  to  pneumo-hydro- 
ihorax,  and  to  some  extent  to  emphysema.  The  progress  in  the 
dow  expansion  of  the  chest  after  the  contraction  which  immediately 
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disease.  It  follows  the  removal  of  pleural  effusion^  attends  Hmiuj 
colkpse,  and  the  reduction  in  the  volume  of  the  long  suceeedini 
pneumonitis. 

Increased  frequencj  of  the  respirations  is  IncideDt  to  aSeetioffl 
compromising  the  function  of  hs&matosia^  and  is  therefore  obaerred a 
pleurisy,  pneumonitis,  phthisis,  and  especially  in  capillary  broncbitk. 
Occurring  oftener  than  in  the  ratio  of  one  to  four  beats  of  the  hml 
pnlmonary  disease  of  some  kind  is  generally  indicated.  The  inspijv 
tion  is  shortened  J  as  a  general  rule,  in  djspncua.  It  may  be  arreisid 
before  the  act  is  completed  by  an  obstrnction  of  the  windpii>e,  &iici » 
voluntarily  arrested  in  consequence  of  pain  in  pleiiritis  and  pleor^ 
dynia.  It  is  short  in  emphysemaj  owing  to  the  permanent  expatiikii 
of  the  chest-  The  expiration  is  prolonged  in  emphysema,  owing  sj 
the  diminished  elasticity  of  the  lung ;  and  in  cases  of  obstruction  is 
the  air^pasBages^  If,  owing  to  obstruction  in  any  part  of  the  la^ 
passages^  the  air-cella  are  not  filled  proportionably  to  the  enlargeMK  , 
of  the  chest,  the  act  of  inspiration  causes  depression  of  the  thocM 
walls  at  certain  points,  viz,,  above  and  below  the  clavicles,  and  li*»* 
ally  and  anteriorly  at  the  lower  part  of  the  chest.  This  is  nwi 
marked  in  children  than  adults,  and  is  one  of  the  causes  of  defoiviQF 
of  the  chest.  The  respiration  is  abnormally  thoracic  or  costal,  nhi 
the  play  of  the  diaphragm  is  voluntarily  restrained  in  consequeMltf 
the  pain  which  it  occasions  in  peritonitis^  and  when  its  descent  k  ]f^ 
Tented  mechanically  in  tympanitis  and  ascites,  by  tatnors,  andk 
pregnancy.  Abdominal  or  diaphragmatic  respiration  is  marked  irhs 
the  thoracic  movements  occasion  suffering  in  pleuritis  or  pleurodm 
and  in  paralysis  of  the  costal  muscles.  In  health,  the  type  ol  fop- 
ration  in  the  male  is  chiefly  abdominal,  but  whenever  the  breatliiqii 
labored,  the  inferior  and  costal  types  are  also  manifested.  Whoilli 
chest  on  one  side  is  greatly  dilated  in  chronic  pleurisy,  the  wk 
affected  is  nearly  immovable,  the  movements  on  the  unaffected  wk 
being  supplementarily  increased.  The  same  disparity,  but  in  a  hi 
degree,  is  exhibited  in  cases  of  emphysema  in  which  the  affeetiOD  ii 
limited  to  or  more  marked  on  one  side.  It  is  also  observvi  ii 
pneumo-hydrothorax.  A  disparity  in  the  respiratory  moTemenU  ef 
the  summit  of  the  chest  is  sometimes  a  valuable  sign  of  tuberoikM 
disease.  In  cases  of  hemiplegia,  the  movementa  of  the  chest  on  •• 
paralysed  side  of  the  body  are  diminished,  and  those  on  the  opptfii 
side  increaaed. 
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History. 

Inspection  was  doubtless  resorted  to,  in  the  investigation  of 
diseases,  from  the  earliest  date  in  the  history  of  medicine ;  but  the 
impulse  given  to  the  subject  of  the  physical  exploration  of  the  chest 
by  the  discovery  and  researches  of  Laennec,  has  led  practitioners  to 
employ,  to  a  much  greater  extent  than  previously,  and  with  vastly 
more  advantage,  this  method  of  examination.  The  value  of  results 
obtained  by  inspection  is  very  greatly  enhanced  by  their  association 
with  the  phenomena  furnished  by  other  methods,  more  especially  by 
percussion  and  auscultation. 


CHAPTER  V. 

MENSURATION. 

In  the  physical  exploration  of  the  chest,  it  is  sometiines  ueM  i 
ascertain  the  extent  of  abnormal  alterationsi  as  respects  size  tiitf 
respiratory  movements,  with  greater  accuracy  than  can  be  deteraid 
by  the  eye.  For  this  end,  measurements  are  resorted  to.  Iks 
constitute  a  distinct  method  of  examination,  called  mensuration.  Iff 
ordinary  clinical  purposes,  in  other  words,  with  reference  to  diagnoii 
the  practical  value  of  this  method  is  very  limited.  It  is  rarely  » 
portant,  because  the  information  obtained  by  inspection  is  snfficiadf 
exact,  and  in  some  instances,  even  more  satisfactory.  The  tvo  ol^ 
jects  for  which  mensuration  is  employed^viz.,  to  determine  aloonii 
alterations  in  size,  and  in  the  extent  of  respiratory  movements^  m 
quite  distinct,  and  require  separate  notice. 

1.  Mensuration  with  reference  to  abnobmai.  ALTiRAXBi 
IN  8IZE. — ^Measurements  with  reference  to  alterations  in  size  nftjk 
made  in  different  modes.  The  diametrical  distance  between  offfi^ 
points  may  be  determined  by  means  of  compasses,  conatracted  fa 
that  purpose,  called  callipers.  For  example,  the  antero-postoic 
diameter  of  each  side,  in  difi'erent  situations,  is  ascertained  by  j^ 
ing  the  extremities  of  the  two  blades  of  the  instrument  in  fitmt  iii 
behind,  successively,  on  corresponding  points  on  the  two  sides^  fd 
noting  the  extent  of  the  separation  of  the  blades  as  indicated  «i 
graduated  scale  connected  with  the  instrument.  A  comparison  of  Ar 
relative  size  of  the  two  sides  at  any  situation,  with  due  care,  na7> 
this  way  be  instituted.  If,  however,  certain  precautions  SR  ■* 
carefully  observed,  such  as  placing  the  extremities  of  the  instnatf 
on  exactly  corresponding  points  in  the  examination  of  the  two  wi^ 
and  being  cautious  not  to  make  greater  pressure  on  one  side  thai « 
the  other,  the  results  will  be  likely  to  be  fallacious ;  and  in  viev  i 
this  liability,  it  may  be  doubted  whether  partial  enlargements  or  efr 
tractions  on  one  side  are  not  generally  more  satisfactorily  appreditt' 
by  comparison  with  the  eye.     I  have  had  no  practical  experience  > 
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the  use  of  callipers,  and  so  far  as  my  knowledge  extends,  they  are 
rarely  made  use  of  even  by  those  who  devote  special  attention  to 
physical  exploration.  A  difference  between  the  two  sides  in  any  of 
the  diameters,  sufficient  to  become  an  important  physical  sign,  is  ap- 
parent on  careful  examination  and  comparison  by  inspection.  It  is 
chiefly  in  noting  facts  for  analytical  investigation,  that  an  exactness 
of  measurement  in  this  or  other  modes,  which  can  be  expressed  nu- 
merically, is  desirable.  For  examinations  with  a  view  simply  to 
diagnosis,  it  is  not  requisite ;  and  this  being  the  case,  the  objections 
to  the  use  of  an  instrument,  cumbrous  and  somewhat  formidable  in 
appearance,  have  justly  precluded  its  introduction  into  private  prac- 
tioe.  The  variations  in  size  obtained  by  this  mode  of  measurement 
are  those' already  noticed  under  the  head  of  Inspection,  viz.,  on  the  one 
liand,  enlargement,  general  and  partial,  due  to  emphysema,  pleuritic 
effusion,  etc. ;  and,  on  the  other  hand,  contraction,  incident  to  re- 
oovery  from  pleurisy,  tuberculosis,  etc. 

Another  application  of  mensuration  consists  in  measuring  distances 
<m  the  surface  of  the  chest,  between  certain  prominent  anatomical 
points.    For  example,  the  nipples,  in  a  chest  perfectly  symmetrical, 
of  an  adult  male,  are  situated  on  the  fourth  rib,  or  interspace,  equi- 
distant from  the  centre  of  the  sternum.     Enlargement  of  one  side  in 
connection  with  morbid  conditions  which  have  been  already  men- 
tioned, removes  the  nipple  on  the  affected  side  to  a  greater  distance 
firom  the  mesial  line,  at  the  same  time  raising  it  above  the  level  of 
the  other.     Contraction  of  the  chest,  on  the  other  hand,  diminishes 
the  distance,  and  depresses  it  below  its  natural  situation.    The  extent 
of  these  changes  may  be  accurately  measured.     The  distance  from 
the  posterior  margin  of  the  scapula  to  the  spinal  column  is  increased 
when  the  chest  is  dilated,  and  diminished  when  the  chest  is  con- 
tracted.    In  the  first  instance,  the  inferior  angle  of  the  scapula  is 
observed  to  be  elevated  above  the  level  of  that  on  the  unaffected  side ; 
ftnd,  in  the  second  instance,  to  be  lowered.    These  deviations  from 
symmetry  incident  to  disease,  may  be  accurately  ascertained  by  compa- 
rative measurements.    The  extent  to  which  the  ribs  are  separated  or 
'    approximated  by  different  morbid  conditions  may  also  be  measured. 
'    In  recording  cases,  it  is  well  to  express  the  amount  of  disparity  be- 
'    tween  the  two  sides,  as  respects  the  points  just  mentioned,  in  figures ; 
I'   but  so  far  as  concerns  the  bearing  of  the  facts  on  diagnosis,  such  pre- 
^   dflion  is  superfluous.    The  facts,  as  estimated  by  the  eye,  are  suffi- 
'    ciently  exact. 
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instrument  as  to  be  only  ayatlable  in  hospital  or  office  praetice, 
Coxcter,  surgical  instrument  maker,  ia  London,  has  invented  a  si] 
stituto,  which  ib  very  convement  and  portable.     It  consists  of  a  bai^, 
made  of  India-rubber  cloth,  of  sufficient  size  to  hold  the  utmost  amount, 
of  air  that  a  person  with  the  largest  vital  capacity  can  expel  from  tl^H 
lungs,  with  two  apertures,  to  one  of  which  ia  fitted  a  glass  moutl^^ 
piece,  while  the  other  communicates  with  a  cylindrical  bag,  holding, 
when  fully  distended,  fifty  cubic  inches  of  air.     The  latter  la  the 
meter,  and  by  a  scale  marked  on  its  exterior,  any  quantity  less  all 
the  amount  it  will  contain  may  be  measured.     The  orifices  of 
large  bag  or  reservoir  are  regulated  by  stop-cocks ;  and  by  an  orifiia 
at  the  extremity  of  the  meter,  also  regulated  by  a  stop-cock,  its  con- 
tents may  bo  expelled.     The  patient  breathing  into  the  reservoir  with 
as  prolonged  an  expiration  as  possible,  the  air  is  retained  by  closing 
the  stop-cocks.     It  is  then  measured,  by  refilling  the  meter  until  all 
the  contents  of  the  reservoir  are  expelled.     The  whole  apparatus  can 
be  folded  compactly^  and  placed  in  a  leathern  case^  not  too  bulky  to 
carry  in  the  pocket. 


th^^ 


Summary, 


The  objects  of  mensuration  are  to  determine,  first,  alterations  in  t) 
she  of  ihe  chest,  which  may  be  partial  or  general ;  and,  second,  all 
rations  in  the  extent  of  respiratory  movements.  Partial  enlargemenf 
or  depression  is  measured  by  means  of  callipers  ;  general  enlargement 
»€r  contraction,  is  determined  by  comparing  the  horizontal  semi-cir- 
cumference of  the  two  sides,  which  is  ascertained  by  the  employment 
of  a  graduated  inelastic  tape,  and  by  measuring  distances  betwe^ 
certain  anatomical  points,  such  as  the  distance  of  the  nipple  from  the 
mesial  line,  and  the  space  between  the  posterior  margin  of  the  acapiila 
and  the  spinal  column.  In  scientific  researches  involving  obeer 
tions  recorded  for  analytical  investigation^  it  is  convenient  and  im|3 
tant  to  employ  the  instruments  just  mentioned,  expressing  results  i 
figures  I  but,  in  general,  alterations  in  size  may  be  ascertained  su 
ciently  for  diagnosis,  by  inspection.  Clinically,  the  advantage 
mensuration  with  reference  to  comparison  of  the  dimensions  of 
two  aides,  relates  to  variations  taking  place  at  different  periods  in  tli^ 
same  case,  these  variations  sometimes  being  important  to  be 
dered  in  connection  with  therapeutical  agencies  j  and,  thus  restrict 
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pleiiritiB  with  efibsion  is  the  affection  in  which  this  method  of  explo- 
mtion  10  partieolarly  nseful.  According  to  the  researches  of  M. 
Woillez,  mensuration  practised  daily  during  the  career  of  acute  dis- 
eaiCfl,  shows  first  a  progressive  enlargement  of  the  whole  thorax  during 
the  development  of  the  disease;  second,  a  stationary  condition  of 
enlargement  while  the  acute  symptoms  continue ;  and,  third,  a  gradual 
letorn  to  the  normal  size  while  resolution  of  the  disease  is  going  on. 
This  series  of  alterations  is  accounted  for  by  M.  Woillez  on  the  hypothesis 
of  pulmonary  congestion  existing  as  an  important  element  of  all  acute 
aifections. 

Abberrations  of  the  respiratory  movements  are  determined  by 
the  chest-meastirer,  and  by  the  stethometer.  The  first  measures 
the  extent  of  motion,  at  any  part  of  the  chest,  in  the  direction  of  its 
diameter ;  the  latter  measures  the  amount  of  expansive  movement. 
These  instruments,  although  extremely  serviceable  in  certain  scien- 
tific researches,  are  not  needed  in  determining  the  existence  or  non- 
existence of  abnormal  movements,  inasmuch  as  comparison  of  the 
two  sides  with  the  eye  suffices  for  that  purpose.  To  institute  a  com- 
parison between  the  two  sides  as  respects  the  relative  extent  of  gene- 
ral expansibility,  the  difference  may  be  taken  between  the  horizontal 
eircumference  after  a  deep  inspiration,  and  that  after  a  forced  expi- 
ration :  this  mode  of  determining  the  extent  of  general  motion  does 
not  secure  complete  accuracy,  but  it  is  sufficiently  exact  for  ordinary 
practical  purposes. 

The  spirometer  invented  by  Dr.  Hutchinson,  is  designed  to  deter- 
mine the  "vital  capacity"  of  the  lungs,  by  ascertaining  the  quantity 
of  air  which  can  be  expelled  by  a  single  prolonged  expiration  ;  the 
results  of  this  method  of  mensuration  are,  however,  in  a  great  mea- 
sure, dependent  on  circumstances  affecting  muscular  power,  irrespec- 
tive of  the  condition  of  the  pulmonary  organs ;  and  the  degree  of  the 
vital  capacity  of  different  individuals  is  found  to  differ  widely  in 
health. 

It  is  rarely,  therefore,  that  positive  information  respecting  the  ex- 
istence of  pulmonary  disease  is  to  be  obtained  from  this  source,  in 
eases  in  which  symptoms  and  other  signs  fail  to  indicate  the  fact.  In 
a  negative  point  of  view,  however,  the  spirometer  may  sometimes  be 
iMefol.  If  the  degree  of  vital  capacity  be  found  to  equal  or  exceed 
the  average,  it  warrants  the  presumption  that  disease  does  not  exist ; 
or,  if  the  amount  of  vital  capacity  proper  to  an  individual  in  health 
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CHAPTER  VI. 

PALPATION. 

Examination  by  palpation  consists  in  simply  applying  the  palmar 
surface  of  the  hand  or  the  fingers  to  the  exterior  of  the  chest.  This 
18  one  of  the  least  important  of  the  methods  of  physical  exploration, 
but  in  some  instances  it  furnishes  signs  of  considerable  importance. 
In  general,  the  evidence  of  disease  which  it  aflFords  is  auxiliary  to  or 
confirmatory  of  information,  more  positive  and  complete,  derived  from 
other  methods.  The  phenomena  appreciable  by  the  application  of 
the  hand  to  the  chest  are  of  different  kinds.  I  shall  proceed  at  once 
to  notice  those  which  are  important  to  be  borne  in  mind  with  reference 
to  Ae  diagnosis  of  intra-thoracic  diseases. 

By  means  of  the  touch,  the  existence  of  tenderness  on  pressure,  its 
degree,  situation,  and  extent,  are  ascertained.  Manual  examination 
assists  in  determining  whether  it  be  seated  in  the  integument,  or 
within  the  thorax.  If  it  be  owing  to  sensitiveness  of  the  surface,  it 
will  be  superficial ;  mere  contact  of  the  fingers  will  excite  pain,  which 
is  not  proportionately  increased  if  firm  pressure  be  made.  If  intra- 
thoracic, the  hand  lightly  applied  will  be  supported,  and  the  suffer- 
ing will  be  according  to  the  force  employed.  In  short,  the  rules  by 
which  a  neuropathic  tenderness  is  distinguished  from  that  due  to 
inflammation,  are  available  here,  as  in  other  situations. 

The  elasticity  of  the  thoracic  walls  is  ascertained  by  manual  exami- 
nation. Information  on  this  point,  it  is  true,  may  be  obtained,  inci- 
dentally, in  practising  percussion ;  but  in  order  that  the  attention 
shall  not  be  divided  between  two  objects,  it  is  useful  to  make  pressure 
with  express  reference  to  the  sense  of  resistance.  The  elasticity  of 
the  walls  of  the  chest  is  diminished  in  proportion  as  the  pulmonary 
substance  is  rendered  non-elastic  by  solidification;  and,  also,  in  a 
notable  degree,  when  a  considerable  quantity  of  liquid  is  contained 
within  the  pleural  sac.  In  connection  with  other  signs,  this  possesses 
considerable  importance. 
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patient  extremely  emaciated.  The  concussion  produced  by  liquid 
irithin  a  superficial  cavity  thrown  with  force  against  the  thoracic 
walls  by  the  act  of  coughing,  is  sometimes  very  plainly  perceptible  to 
the  touch,  as  well  as  to  the  eye. 

The  divergence  and  convergence  of  the  ribs,  whether  persisting  or 
incident  to  the  respiratory  movements,  are  appreciated  by  palpation 
better  than  by  inspection.  Placing  a  finger  in  the  intercostal  spaces, 
the  two  sides  can  be  accurately  compared  with  respect  to  their  rela- 
tive width,  and  the  relation  of  the  ribs  in  respiration.  In  this 
way  it  may  be  ascertained,  that  when  one  side  of  the  chest  is 
enlarged,  either  by  increased  volume  of  lung  or  by  pleural  efiusion, 
the  lower  intercostal  spaces  are  widened,  and  those  between  the  upper 
ribs  narrowed.  The  ribs,  under  these  circumstances,  on  the  afiected 
aide,  will  be  found  to  remain  comparatively  motionless  during  the 
movements  of  respiration  on  the  afiected  side,  while,  on  the  opposite 
side,  those  situated  at  the  lower  portion  of  the  chest  manifestly  be- 
come more  widely  separated  by  the  inspiratory  act.  Obliteration  of 
the  hollows  between  the  ribs,  from  the  pressure  of  a  liquid,  is  more 
distinctly  felt  than  seen.  The  smooth,  even  surface  which  charac- 
terizes the  afiected  side  in  cases  of  chronic  pleurisy,  or  empyema,  with 
notable  dilatation  of  the  chest,  is  appreciated  by  the  touch  better 
than  by  the  eye.  In  the  same  manner,  tactile  examination  serves  to 
distinguish  the  comparatively  unequal  enlargement  due  to  emphy- 
sema. 

With  the  hand  applied  on  the  chest,  the  extent  of  motion  at  that 
part  with  inspiration  is  apparent.  A  comparison  of  the  two  sides  at 
different  points  may  in  this  way  be  made  with  respect  to  the  relative 
amount  of  expansibility,  the  evidence  obtained  by  ocular  examination 
being  thus  confirmed  or  modified.  In  examining  the  female  chest,  if 
sensitiveness  on  the  score  of  delicacy  precludes  a  satisfactory  exami- 
nation by  inspection,  palpation  may  be  employed  as  an  alternative. 

The  respirations  may  be  conveniently  enumerated  by  means  of  pal- 
pation. In  one  respect  this  method  has  an  advantage  over  inspection, 
viz*,  the  movements  being  felt,  the  eyes  are  left  unoccupied  except 
to  note  the  time  during  which  the  respirations  are  counted.  In  the 
female,  the  hand  maybe  applied,  fortius  object,  in  the  infra-clavicular 
region ;  in  the  male,  the  upper  part  of  the  abdomen  is  to  be  preferred. 

The  situation  of  the  apex  impulse  of  the  heart  is  sometimes  an 
important  point  in  the  diagnosis  of  affections  pertaining  to  the  pulmo- 
nary organs.    In  large  pleuritic  effusions,  and  in  some  cases  of  em- 
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physema,  the  heart  is  removed  from  its  normal  &itiiat!oo«  Hoderj 
these  circumstances  the  impulse  may  be  foltj  aa  well  as  seenj  at 
point  more  or  less  distant  from  that  where  it  ia  to  be  sought  for  ia  1 
health,  A  collection  of  liquid  in  the  right  pleural  sac  pushes  the 
heart  in  a  line  somewhat  diagonal,  upward  and  outward,  to  the  left 
of  its  normal  situation*  If  the  liquid  be  contained  in  the  left  pleural 
cavityj  and  sufficiently  eopious,  the  organ  is  carried  upward  and  late-  j 
rally  to  the  right,  and  may  be  found  to  pulsate  between  the  fifth  and 
seventh  ribs  to  the  right  of  the  sternum.  The  absorption  of  large 
liquid  effusions  in  either  side  also  tends  to  displace  the  heart,  through 
the  influence  of  atmospherical  pressure  or  suction.  This  effect,  but  | 
to  a  less  extent,  has  been  observed  in  other  affections  attended  with 
diminution  of  the  bulk  of  the  lung,  viz,,  after  absorption  of  inflamma- 
tory exudation,  collapse  or  atrophy,  and  in  cases  of  tuberculosia 
involving  considerable  destruction  of  the  pulmonary  substance. 
Absence  of  the  heart's  impulse,  owing  to  its  being  pushed  backward 
from  the  thoracic  walls  by  the  increased  volume  of  the  overlapping 
lung,  is  one  of  the  signs  of  emphysema ;  and  in  some  instances  of 
this  affection,  the  organ  is  depressed,  so  that  its  impulse  is  transferred 
to  the  epigastrium. 

Finally,  vibratory  motions  of  the  walls  of  the  chest  accompanying 
the  act  of  speakings  and,  under  certain  circumstances,  respiration, 
constitute  physical  signs,  posseaeing,  in  some  cases,  considerable  im- 
portance.  If  the  palmar  surface  of  the  hand  be  lightly  applied  over  j 
the  healthy  chest  in  certain  situations,  the  vibrations  of  the  vocal 
chords,  propagated  along  the  bronchial  tubes»  and  communicated  to 
the  thoracic  parietes,  give  rise  to  a  thrilling  sensation,  called  the  I 
vocal  fremitus.  This  is  strongly  marked  if  the  fingers  are  placed 
upon  the  larynx  or  trachea.  It  is  more  or  less  apparent  in  the  infra- 
olavicular  region ;  in  an  inferior  degree  in  the  mammary  and  infra- 
mammary  region  ;  ceasing  below  the  line  of  hepatic  dulness  ;  slight, 
if  appreciable  behind,  over  the  scapulae ;  generally  felt,  and  sometimes 
well  marked  in  the  inter-  and  infra-scapular  and  axillary  regions. 
The  normal  vocal  fremitus,  like  the  vocal  resonance,  the  respiratory 
murmur,  and  the  sound  on  percussion,  is  found  to  present  great  varia- 
tions  in  degree  in  different  individuals  entirely  free  from  pulmonary 
disease.  In  some  persons  it  is  strongly  marked  ;  in  others  moderate, 
in  others  slight ;  and  sometimes  it  is  nowhere  appreciable.  Other 
things  equal,  it  is  stronger  in  proportion  as  the  chest  is  thinly 
covered  with  fat  and  muscle.  The  character  of  the  voice,  also, 
materially  affects  its  intensity.     In  general,  the  fremitus  is  notably 
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gtronger  in  persons  whose  voices  are  powerfiil  and  low  in  pitch.  It 
is  therefore  oftener,  present,  and  is  apt  to  be  intense  in  adnlt  males, 
than  in  females  and  children,  whose  yoices  are  feebler  and  more 
aeote.  It  is  appreciated  by  the  ear  applied  to  the  chest,  even  better 
lluui  with  the  hand,  and  in  connection  with  the  subject  of  vocal  reso- 
nance, it  has  already  been  incidentally  noticed.  As  already  remarked 
in  that  connection,  the  vocal  fremitus  does  not  sustain  any  fixed  rela- 
tion to  vocal  resonance.  The  latter  may  be  intense  while  the  former 
18  alight,  and  vice  versa.  This  statement  applies  equally  to  health 
and  disease.  A  loud  shrill  voice  is  most  favorable  for  intensity  of 
voeal  resonance,  whether  normal  or  morbid ;  on  the  contrary,  as  just 
stated,  bass  tones  are  most  likely  to  give  rise  to  a  strong  fremitus. 
The  intensity  of  the  fremitus,  in  health  or  disease,  is  affected  by  posi- 
tion. In  the  great  majority  of  instances  it  is  more  strongly  marked 
if  the  patient  be  recumbent,  than  in  the  sitting  posture. 

With  respect  to  the  normal  vocal  fremitus,  it  is  important  to  bear 
in  mind  that  uniformity  of  the  two  sides  of  the  chest  is  the  exception 
rather  than  the  rule.  In  the  larger  proportion  of  individuals  it  is 
more  marked  on  the  right  than  on  the  left  side.  This  is  true,  not 
only  of  the  summit  of  the  chest,  but  at  the  lateral-posterior  portion 
inferiorly.  This  natural  disparity  must  be  taken  into  account  in 
estimating  the  effects  produced  by  disease. 

The  vocal  fremitus  maybe  increased,  diminished,  or  suppressed,  by 
morbid  conditions.  In  a  positive  and  negative  point  of  view,  there- 
finre,  the  voice,  by  means  of  palpation,  furnishes  physical  evidence 
of  disease.  An  increase  of  the  vocal  fremitus  occurs  in  solidifi- 
eation  of  lung,  especially  from  inflammatory  exudation  and  tuber- 
odIous  deposit ;  less  frequently  and  in  a  less  degree,  in  connection 
with  oedema,  extravasation  of  blood,  or  carcinoma.  Dilatation  of 
the  bronchial  tubes  contributes  to  its  intensity.  Bearing  in  mind 
the  disparity  between  the  two  sides  just  stated,  a  relatively  greater 
amount  of  firemitus  on  the  right  than  on  the  left  side,  affords  equivo- 
cal evidence  of  the  existence  of  disease.  If,  however,  a  greater 
amount  be  found  on  the  left  side,  it  is  highly  significant  of  a  morbid 
condition*  Seated  at  the  summit  of  the  chest,  in  conjunction  with 
symptoms  denoting  a  chronic  pulmonary  affection,  it  points  to  a 
tuberculous  deposit.  Existing  in  the  left  infra-scapular  and  infra- 
aadllary  regions,  it  is  one  of  the  signs  indicative  of  consolidation  from 
pneomonia.  It  becomes  a  valuable  sign  of  the  second  stage  of  pneu- 
monia in  some  instances  in  which  exaggerated  vocal  resonance,  and 
even  the  bronchial  respiration,  are  deficient. 
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The  normal  vocal  fremitus  is  diminished  or  suppressed,  astheitt, 
whenever  the  lung  is  removed  from  the  thoracic  walls  by  the  ae» 
mutation  of  liquid  or  gas  within  the  pleural  cavity.  Some  exoeptiM 
to  this  rule,  as  with  respect  to  the  absence  of  vocal  resonance  andif 
spiratory  sound,  under  similar  circumstances,  have  been  obsemi 
Generally,  in  cases  of  pleurisy  with  effusion,  of  hydrothorax,  ind  i 
pneumo-hydrothorax,  fremitus  on  the  affected  side  is  absent,  ori! 
present,  relatively  feeble.  This  negative  sign  is  of  more  value  if  s 
be  found  on  the  right  side,  the  rule  in  this  instance  being  the  reTSi 
of  that  applicable  to  increased  fremitus.  The  reason  for  the  nki 
obvious.  Were  we  to  attempt  to  arrive  at  a  diagnosis  by  ezetM 
reliance  on  the  vocal  fremitus,  it  would  be  necessary  to  enjoin  cutia 
not  to  regard  the  normal  fremitus  remaining  on  the  left  side,  in  00 
in  which  it  is  diminished  or  suppressed  by  disease  on  the  right  A 
as  proceeding  from  a  morbid  condition  of  the  left  lung.  Theliibiv 
to  this  error  will  always  be  obviated  by  attention  to  associated  0 

In  some  cases  of  pleurisy,  the  vocal  fremitus  is  increased  at  the » 
mit  of  the  chest,  over  the  lung  condensed  by  compression,  while  it  f 
feeble  or  null  below  the  level  of  the  liquid.        , 

In  emphysema,  the  vocal  fremitus  is  generally  diminished,  but,  ^ 
cording  to  Walshe,  this  rule  is  not  without  exceptions,  and  the  fr 
mitus  may  even  be  increased. 

As  already  remarked,  the  normal  vocal  fremitus  on  the  right  si 
ceases  below  the  line  of  hepatic  dulness.  In  cases  of  enlargemeiti 
the  liver,  in  which  it  encroaches  on  the  thoracic  space,  absesce  i 
fremitus  constitutes  one  of  the  signs  assisting  in  determining  thete 
that  the  flatness  on  percussion,  extending  a  greater  or  less  diitvi 
above  the  normal  limits,  is  not  due  to  consolidated  lung. 

Certain  motions  of  the  chest,  perceptible  on  manual  examintw 
are  occasionally  incident  to  the  respiratory  movements.     The  ln» 
chial  rales,  both  dry  and  moist,  t.  e.  the  mucous,  sonorous,  andd^ 
lant,  and  the  gurgling  incident  to  cavities,  sometimes  cause  a  y!» 
tory  thrill,  appreciable  on  application  of  the  hand.     This  is  called  dr 
rhonclial  frejnituB.     In  some  of  the  instances  in  which  a  plennii*' 
tion-sound  is  present,  the  rubbing  of   the  roughened   surfaces  >   [ 
distinctly  apparent  on  palpation.     This  never  occurs  save  idKi>l 
friction-sound  is,  at  the  same  time,  strongly  marked  on  auscolttf^  % 
It  is  observed  at  a  late  stage  in  pleurisy,  after  absorption  of  Ytf^ 
has  brought  the  pleural  surfaces  into  contact,  the  }>eriodof  thediisl 
when  the  friction-sound  is  oftenest  observed,  and  is  most  apt  M  h 
loud  and  rouch. 

\ 
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Summary. 

Palpation  fumisheB  information  respecting  the  degree,  situation, 
and  extent  of  soreness  of  the  chest ;  the  degree  of  elasticity  of  the 
thoracic  walls ;  the  changes  in  form  and  size ;  inequalities  of  the  sur- 
Ceuso  ;  the  condition  of  the  intercostal  spaces,  and  the  amount  of  con- 
Tergence  or  divergence  of  the  ribs  in  respiration. 

In  some  instances,  determining  the  existence  of  fluctuation,  it  esta- 
blishes the  presence  of  liquid  in  the  pleura,  or  in  a  superficial  pul- 
monary excavation.  It  may  be  employed  in  estimating  the  extent  of 
motion  with  the  respiratory  acts,  and  in  a  comparison  of  the  two 
sides  of  the  chest,  in  different  situations,  in  this  respect.  It  affords  a 
oo&venient  mode  of  enumerating  the  respirations.  It  is  useful  in 
determining  whether  the  heart  remains  in  its  normal  position,  or  has 
been  dislocated  in  connection  with  disease  affecting  the  pulmonary 
organs. 

The  vocal  fremitus^  felt  when  the  hand  is  applied  to  the  healthy 
chest,  is  increased,  diminished,  or  suppressed,  in  connection  with 
different  forms  of  disease.  It  is  frequently  increased  in  cases  of 
solidification,  especially  from  inflammatory  exudation,  and  from  tu- 
bercle. An  increased  amount  of  fremitus,  situated  on  the  left  side, 
according  to  the  part  of  the  chest  at  which  it  is  observed,  is  a  signi- 
ficant sign  of  either  phthisis,  or  pneumonia.  Diminished  or  sup- 
pressed fremitus  is  incident  to  diseases  in  which  the  lungs  are  removed 
from  contact  with  the  thoracic  walls,  viz.,  pleurisy  with  effusion,  and 
pneumo-hydrothorax.  It  coexists  with  flatness  on  percussion  over 
the  space  occupied  by  an  enlarged  liver.  Diminished  and  suppressed 
fremitus  are  much  more  valuable  as  physical  signs,  when  they  occur 
on  the  right  side,  in  consequence  of  the  normal  fremitus  being 
generally  more  marked  on  that  side. 

A  fremitus  sometimes  accompanies  the  bronchial  rales,  and  gur- 
gling; and  a  rubbing  sensation  is  occasionally  felt  in  conjunction  with 
a  loud  and  rough  friction-sound,  occurring  in  pleurisy,  generally  after 
the  removal  of  the  liquid  effusion. 

History. 

The  general  remarks  under  this  head,  made  with  reference  to  In- 
spection, Chapter  IV,  are  also  applicable  to  palpation.  The  absence 
of  the  normal  vocal  fremitus,  as  a  sign  of  pleuritic  effusion,  was  first 
pointed  out  by  M.  Reynaud. 


CHAPTER  VIL 


SUCCUSSION, 


Sudden  agitation  of  the  body,  under  certain  circumstancea  of 
disease,  occasions  a  splashing  noise,  •which  ia  quite  pathognomonic. 
To  produce  it^  the  practitionerj  applying  his  ear  to  the  cheat,  gr&6p9 
the  shoulder  of  the  patient,  and  moves  ahruptly,  hut  not  violently, 
the  trunk  backward  and  forward.  This  method  of  examination  li 
called  iSiicciiSBion,  A  splashing  noise  is  the  only  physical  sign  de- 
veloped by  this  method ;  and,  as  just  slated,  it  haa  a  special  significa- 
tion, representing,  in  the  vast  majority  of  the  cases  in  which  it 
occurs^  a  particular  form  of  disease,  viz.,  pleurisy  with  perforation, 
or  the  affection  commonly  called  pneumo-hydrothorax. 

The  term  splashing,  is  descriptive  of  the  character  of  the  noise. 
It  may  be  imitated  by  shaking  a  bottle,  partially  filled  with  water, 
the  remainder  of  the  space  being  occupied  with  air.  It  is  analogous 
to  the  gurgling  occasionally  produced  in  large  pulmonary  excavation! 
hy  the  impulse  of  the  heart,  and  more  especially,  by  acts  of  coughing. 
The  conditions  requisite  for  the  production  of  the  sign,  are  a  cavity 
of  large  dimensions,  partially  filled  with  liquid,  and  partially  with  air 
or  gaSp  These  conditions  obtain  in  pneurnO-hydr  other  ax.  In  that 
affection^  air,  or  gas,  and  liquid,  are  contained  within  the  pleural 
cavity.  It  involves,  in  the  great  majority  of  cases,  perforation  of 
the  lung,  but  this  is  not  essential  to  the  production  of  the  sign.  Air 
and  gas  within  the  pleural  sac,  without  communication  with  the  bron- 
chial tubes,  or  externally  through  the  thoracic  walls,  suffice  for  its 
manifestation*  The  sign  would  bo  entirely  pathognomonic,  except 
that  it  is  sometimes  observed  in  cases  of  a  very  large  tuberculous  ex- 
cavation.  It  is  obvious  that  a  cavity  of  great  size  may,  at  times, 
furnish  the  necessary  physical  conditions,  viz,,  sufficiency  of  space 
containing  liquid  and  air.  With  this  exception  (and  the  exceptional 
instances  are  extremely  infrequent),  the  sign  belongs  exclusively  to 
pneumo-hydrothorax* 
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The  intensity  of  the  splashing  noise,  and  the  facility  with  which  it 
is  produced,  vary  considerably  in  different  cases.  It  may  not  be  ap- 
parent save  when  the  ear  is  either  in  contact  with,  or  in  close  proxi- 
mity to  the  chest ;  but  in  some  instances,  it  is  sufficiently  loud  to  be 
hewrd  at  a  distance.  I  have  known  it  to  be  so  intense  as  to  be 
audible  throughout  a  large  lecture-room.  It  is  produced,  not  alone 
by  succussion  practised  for  that  purpose,  but  by  any  sudden,  quick 
motions,  sufficient  to  occasion  agitation  of  the  liquid.  Hence,  it  not 
infrequently  arrests  the  attention  of  the  patient.  Dr.  Stokes  relates 
a  case,  in  which  a  patient,  affected  with  pneumo-hydrothorax^  was 
able  to  take  horseback  exercise,  but  whenever  he  rode  in  a  gallop,  or 
hard  trot,  he  was  annoyed  by.  the  splashing  within  the  chest.  An 
analogous  case  has  fallen  under  my  observation.  The  patient,  a 
female,  lived  for  several  months  after  the  occurrence  of  perforation 
in  connection  with  tuberculosis,  followed  by  pneumo-hydrothorax ; 
and  retained  sufficient  strength  to  walk  about,  and  to  ride  in  the  open 
air.  Sudden  change  of  position,  rising  up,  sitting  down,  etc.,  pro* 
diioed  a  splashing  noise,  very  apparent  to  herself;  and  in  riding  in  a 
eanriage,  every  jolt  was  attended  with  the  same  effect. 

The  sign  is  not  uniformly  present  in  cases  of  pneumo-hydrothorax. 
liB  absence  in  a  certain  proportion  of  instances,  probably  depends  on 
the  too  large  proportion  of  liquid  to  the  quantity  of  air  or  gas,  or  on 
the  too  great  consistency  of  the  liquid,  or  on  both  combined.  The 
thinner  the  liquid  the  more  readily  is  the  splashing  produced.  The 
quality  of  the  noise,  as  well  as  its  intensity,  varies.  It  sometimes  has 
a  high-pitched  ringing  character,  and  may  be  commingled  with  well- 
marked  metallic  tinkling. 

A  noise  resembling  somewhat  thoracic  splashing  originates  within 
the  stomach  when  this  organ  contains  a  certain  quantity  of  liquid, 
and  is  at  the  same  time  distended  with  gas.  The  associated  symp- 
toms and  signs  will  always  obviate  the  liability  to  doubt  arising  from 
this  resemblance.  Aside  from  the  evidence  afforded  by  succussion, 
the  diagnostic  criteria  of  pneumo-hydrothorax  are  unequivocal,  so  that 
the  former  might,  without  much  inconvenience,  be  dispensed  with. 
The  diagnosis  of  phthisis,  also,  at  the  stage  of  the  disease  when  it 
would  be  possible  for  succussion  to  be  available,  is  sufficiently  clear 
without  resorting  to  this  method  of  examination. 
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SUHMART. 

Frequently  in  cases  of  pnenmo-hydrotlioraXy  and  oecasioiiiliri 
eases  of  phthisis  with  a  very  large  excavation,  saccnssion  occuoii 
splashing  noise,  produced  by  the  agitation  of  liquid  in  a  space  rf» 
siderable  size,  partially  filled  with  air  or  gas.  Owing,  howem:: 
the  sufficiency  of  other  signs,  in  connection  nith  symptonu^a 
method  of  exploration  is  of  trifling  ralue  with  reference  to  diagw 


History. 

Hippocrates  was  aware  of  the  fact  that  by  shaking  the  bo&ii 
patients,  a  splashing  noise  was  sometimes  produced.  Thif  adi 
was  practised  by  him,  and  hence,  the  sign  is  sometimes  aJkii 
^^  Hippocratic  succussion-sound."  The  fact  is  also  mentioiHiif 
several  of  the  ancient  writers.  Hippocrates  attributed  thenoiBi 
the  presence  of  pus,  without  recognizing  the  necessity  of  the  pnai 
of  air  or  gas.  He  regarded  it  as  a  sign  of  empyema.  Its  j/» 
gnomonic  significance  has  been  established  by  modem  investigiti* 


CHAPTER  VIIL 


RECAPITULATORY  ENUMERATION   OF   THE   PHYSICAL   SIGNS 
FURNISHED  BY  THE  SEVERAL  METHODS  OF  EXPLORATION. 

I.  Pabcussion. 

1.  Exaggerated  vesicular  resonance. 

2.  Diminished  yesicular  resonance. 
8.  Absence  of  resonance. 

4.  Tympanitic  resonance. 

a.  Amphoric. 

b.  Cracked-metal. 
{Bruit  de  pot  f SIS.) 

II.  Auscultation. 

PHENOBIENA  INCIDENT  TO  RESPIRATION. 

A.  Modifications  of  the  Intensity  of  the  Vesicular  Murmur. 

1.  Increased  intensity  of  vesicular  murmur. 

2.  Diminished  intensity  of  vesicular  murmur. 
8.    Suppressed  respiration. 

A  Modifications  of  the  Qualityy  etc.,  of  Respiratory  Sounds. 

1.  Bronchial  respiration. 

2.  Broncho-vesicular  (rude)  respiration. 
8.    Cavernous  and  amphoric  respiration. 

(7.  Modifications  of  the  Rhythm  of  Respiratory  Sounds. 

1.  Shortened  inspiration. 

2.  Prolonged  expiration. 

8.    Interrupted  inspiration  or  expiration. 

J>.^  Adventitious  Respiratory  Sounds. 

1.   Dry,  vibratory,  bronchial  rales  (sibilant  and  sonorous). 
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2.  Mobt,  bubblmg,  bronchial,  or  macona  rales  (eoane  and  fm), 

3.  Sub-crepitant  rale. 

4.  Crepitant  rale. 

5.  Gurgling. 

6.  Indeterminate  ralea. 

a.  Cnunpling. 

b.  Crackling. 

7.  Friction  or  attrition-Bounds. 

PHEHOMSIf  A  nrCIDXNT  TO  THE  VOIGX. 

1.  Exaggerated  vocal  resonance  and  bronchophony. 

2.  Diminished  and  sappressed  vocal  resonance. 

3.  Pectoriloquy  and  amphoric  voice. 

4.  ^gophony. 

PHENOMSNA  INCIDENT  TO  THE  ACT  OV   00X7OHIKG. 

1.  Bronchial  cough. 

2.  Cavernous  cough  and  amphoric  cough. 

3.  Metallic  tinkling. 


PHENOlfSNA  INCIDENT  TO  THE   CntOUIJLITON. 

1.  Abnormal  transmission  of  heart-sounds. 

2.  Arterial  bellows-murmur. 


in.  Inspection. 

A,  Morbid  Appearaiicei  pertaining  to  the  Size  and  Farm  ff^ 

Chest. 

1.  Enlargement. 

a.  General. 
(.  Partial. 

2.  Contraction. 

a.  General. 
(.  Partial. 

B.  Morbid  Appearances  pertaining  to  the  Re^piraUny  Mavemtit^ 
1.   Abnormal  frequency  of  the  respirations. 
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2.  Shortened  inspiration. 

8.  Prolonged  expiration. 

4.  Abdominal  or  diaphragmatic  respiration. 

6.  Costal  or  thoracic  respiration. 

6.  Exaggerated  superior  costal  respiration. 

7.  Respiratory  movements  on  one  side  diminished  or  suppressed. 

8.  Respiratory  movements  on  one  side  exaggerated. 

9.  Disparity  in  the  superior  costal  movements  between  the  two 

sides. 

IV.  Mensuration. 

1.  Alterations  in  size  and  form  enumerated  under  the  head  of 

Inspection. 

2.  Alterations  in  respiratory  movements  enumerated  under  the 

head  of  Inspection. 

V.  Palpation. 

1.  Tenderness  on  pressure. 

2.  Increased  or  diminished  elasticity  of  thoracic  walls. 
8.  Abnormal  inequalities  from  depression  or  projection. 
4.  Pulsation  from  cardiac  impulse  or  arterial  throbbing. 
6.  Fluctuation. 

6.  Abnormal  conditions  pertaining  to  intercostal  spaces. 

7.  Disparity  between  the  two  sides  in  expansibility,  general  or 

local. 

8.  Abnormal  situation  of  heart's  impulse. 

9.  Exaggerated  vocal  fremitus. 

10.  Diminished  or  suppressed  vocal  fremitus. 

11.  Rhonchal  fremitus. 

12.  Pleural  rubbing. 

VI.  SucoussiON. 
1.  Splashing. 


x^^jj^Xkr^i^jxix^jj^   \jx   r aisx^^j^,A^  2J.V7-^s. 


Of  the  various  morljid  conditions  to  "which  the  respirn-Trr 
are  eulject.  each  ^ves  rise,  almost  invariahlv.  to  a  group  of  j 
phenoiJiena.  As  "with  ifvniptoms,  so  with  signs,  a  greater 
Luiijher  accompany  iridi\"idual  disease? ;  and  hence,  thej  Kf 
presented  to  the  cliijical  observer  isc-latei  but  in  certain  c 
lions.  In  the  dia;jTjosi5  of  intra-thoracic  affections,  it  is  se 
ever  the  case  tliut  ej[clusive  reliance  is  to  be  placed  on  a  sins 
More  than  uy.- -n  a  separate  symptom ;  bnt  the  discrimination 
affection  from  another  involves  collective  physical  not  less  'X 
evidence.  Xcry  few.  if  any.  of  the  physical  indications  of  fzl 
disease  are  y»atho^momonic.  As  a  general  rule,  their  diagno 
portance  is  in  a  great  measure  derived  from  union  "frith  eart 
and  this  aggregation  of  different  signs,  while  it  is  often  easi 
diagnosis,  always  renders  it  much  more  exact  and  positive.  J 
of  sign*?,  no  one  of  which  by  itself  would  be  reliable,  sometime 
to  the  nature  and  seat  of  a  disease  with  greater  precision  i 
most  distinctive  characteristic  taken  singly.  To  cite  an  iDb 
of  this  truth,  the  existence  of  tuberculous  disease  mav  be  est 
by  a  series  of  fihenomena,  each  of  which,  writhout  the  other 
poBsess  trivial  importance ;  but,  collectively,  they  render  tl 
nosis  as  complete  as  possible.  On  the  other  hand,  let  one 
most  significant  of  the  physical  signs  be  selected,  for  ezampl 
lie  tinkling :  guided  by  it  exclusively,  there  would  be  a  fii 
error,  for,  although  in  the  immense  majority  of  the  cases  in ' 
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are  physical  signs  indiTidoally  insufficient  as  diagnostic  criteria,  but 
the  same  sign  may  be  incident  to  different  affections.  The  bronchial 
respiration,  for  instance,  belongs  equally  to  the  semeiological  history 
of  pneumonitis  and  tuberculosis.  Absence  of  respiratory  sound 
occurs  in  cases  of  emphysema  and  in  cases  of  pleurisy, — two  very  dis- 
mmilar  forms  of  disease.  The  significance  of  particular  signs,  in  such 
instances,  depends  in  a  great  measure  on  the  combinations  in  which 
ihey  are  found.  Thus,  absence  of  the  respiratory  murmur  in  emphy- 
sema is  associated  with  an  abnormal  clearness  of  percussion-reso- 
aeace ;  on  the  other  hand,  in  pleurisy,  it  is  accompanied  by  flatness 
on  percussion.  The  significance  of  the  respiratory  sign  in  these  two 
instances  is  borrowed  from  the  coexisting  signs,  the  latter,  it  will 
be  observed,  being  exactly  opposite  in  their  character. 

It  is  unnecessary  to  adduce  farther  illustrations  to  show  the  impor- 
ienoe  of  studying  not  only  physical  signs  separately,  but  their  mutual 
relations,  by  which  they  are  united  in  groups  or  combinations,  in 
oonnection  with  different  morbid  conditions.  These  relations  have 
already,  in  the  foregoing  pages,  to  some  extent  been  incidentally 
BOticed,  and  hereafter,  in  treating  of  the  diagnosis  of  individual 
diseases,  the  manner  in  which  the  physical  phenomena  furnished 
by  the  several  methods  of  exploration  are  grouped  will  necessarily  be 
oonsidered.  But,  before  entering  on  the  second  part  of  this  work, 
there  will  be  an  advantage  in  devoting  some  attention  to  the  correlation 
qf  physical  signs;  in  other  words,  taking  up,  seriatim,  certain  im- 
portant phenomena  pertaining  to  physical  exploratidti,  and  enumerat- 
ing those  with  which  each  is  found  to  be  correlatively  associated  in 
clinical  observation.  To  this  object  the  present  chapter  will  be  de- 
moted. What  are  the  different  groups  or  combinations  formed  by  the 
union  of  physical  signs  in  consequence  of  their  pathological  affinities? 
end  what  are  the  morbid  conditions  which  these  different  groups  or 
eombinations  of  signs  represent?  Although  the  answers  to  these 
questions  involve  to  some  extent  a  recapitulation  of  facts  already  pre- 
eented,  and  also  an  anticipation  of  points  which  are  hereafter  to  be  con- 
sidered, the  student  will  not  find  it  a  useless  expenditure  of  time  to 
bestow  some  attention  on  the  correlation  of  physical  signs,  in  order  to 
become  more  familiar  with  what  may  be  termed  the  rules  of  syntax 
r^plating  the  language  of  physical  exploration,  and  as  preliminary 
to  the  department  of  the  subject  which  remains  to  be  considered,  viz., 
the  diagnosis  of  particular  diseases. 

To  consider  all  the  physical  phenomena,  respectively,  which  are 
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furnislied  hj  tbe  Bereml  metbodB  of  exploration,  wotild 
lets  aod  tediouB  i-epetitions.     It  wUl  suffice  to  take  op  th«  i 
BtgQs  belonging  to  percuasioD,  and  to  ausoultatioti  so  far  Ml 
respirfttory  and  friction  soimds*     An  ennmeration  of  tbe  i 
taining  correlative  relations  to  these,  will  ba  fomid  to  anh 
more  important  of  tlia  plienamena  pertaining  to  anscultatioii ' 
voice,  and  to  tbe  remaining  metlioda  of  exploratioD*     Of  the  3 
tory  signs,  I  shall  omit  tboae  consisting  in  abnormal  modific 
rbythm,  becanie  the  two  first,  vis«,  shortened   inspiratioQ  ani  | 
longed  expiration,  in  the  great  proportion  of  instancea,  art 
elements  either  of  the  bronchial  or  the  broncho-TeaiciiliLr  ] 
and  the  third  modification,  viz.,  interrupted  respirmtion,  belongil 
the  category  with  certain  other  phenomena,  viz.,  the  ral^ 
will  be  seen,  cannot  be  said  to  have  any  correlative  signs. 
then,  of  tbe  modifications  of  rhythm,  I  shall  proceed  to  tat^tf^l 
the  order  in  which  they  were  enumerated  in  Chapter  ^TII,  tbaj 
nomena  furnished  by  percussion,  and  by  auscultation  so  fariail 
lates  to  respiratory  and  friction  sounds,  presenting,  brieO\%  thei 
or  combinations  into  which  they  respectively  enter,  bj  virtue  dfll 
relations  to  similar  anatomical  conditions  of  disease « 


Signs  cobeilatitk  to  those  furnisheb  by  Peecussios. 

1,  EsAaoERATED  VESiciTLAit  Resonakcb- — Occurring  m 
quence  of  tbe  activity  of  the  lung  on  one  side  being  supplen 
increased,  the  correkti\*e  sign  pertaining  to  auscultation  is  an  > 
rated  vesicular  murmur-     Under  such  circumstancaSp  howererf  I 
signs  are   not  iutringioally  morbid.      They  are  pbystolo^Cil  ] 
nomena  exaggerated,  but  not  to  a  point  to  be  in  tbemaeifffl 
logical,  and  they  denote  intra-thoracic  disease,  not  at  the  portitii 
the  chest  corresponding  to  the  situation  where  they  are  obserrc^l 
infer  en  tially,  at  another  part,  and  generally  on  the  opposite  vUl 
correlative  sign  obtained  by  inspection  and  mensuration  is  idc 
extent  of  the  respiratory  movements*     The  patholomcal  rebtJ*^ 
exaggerated  resonance  to  emphysema  is  more  direct  and  in 
The  morbid  condition  in  this  afi'ection  consista  in  an  abnoniiii^J 
mulation  of  air,  generally  within  the  pulmonary  cella^  in 
instances  in  the  interlobular  and  sub-serous  areolar  tissue. 
relative  sign  derived  from  auscultation  is  directly  the  reversal 
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in  the  preyions  instanoey  viz.,  diminution  of  the  respiratory  mnrmar, 
mounting  Bometimes  to  sappression.  This  combination  is  highly 
significant.  Other  ansonltatory  signs  are  frequently  associated,  but 
tiiej  are  incident,  not  purely  to  the  emphysema,  but  to  coexisting 
affections,  especially  bronchitis.  This  remark  applies  to  the  bron- 
eliial  rales  so  often  present  in  cases  of  emphysema.  Associated  signs, 
determined  by  inspection,  are  thoracic  enlargement,  general  or  local, 
eorresponding  to  the  extent  of  the  emphysematous  dilatation ;  dimi- 
nialied  respiratory  movements ;  obliteration  of  intercostal  depressions ; 
diminished  obliquity  of  the  lower  ribs ;  divergence  of  the  lower,  and 
oonvergence  of  the  upper  ribs,  if  the  emphysema  be  general.  The 
rektion  of  exaggerated  resonance  to  emphysema  is  the  rule;  but 
occasional  exceptions  are  present  in  cases  ^  of  great  tension  of  the 
tlunacic  walls  from  the  pressure  of  an  over-distended  lung.  In  these 
ezeeptional  instances  the  resonance  may  be  diminished  in  place  of 
Mng  exaggerated.  The  vesicular  quality  of  resonance  in  cases  of 
emphysema  is  rarely  if  ever  lost,  but  it  is  more  or  less  diminished. 
It  is  vesiculo-tympanitic.  In  proportion  as  the  intensity  of  resonance 
is  diminished  by  tension,  the  vesicular  quality  is  impaired,  and  the 
tympanitic  predominates. 

Exaggerated  percussion-resonance  incident  to  the  temporary  em- 
physematous condition  which  sometimes  obtains  in  bronchitis,  pul- 
monary catarrh,  and  bronchial  spasm,  involves,  as  correlative  signs, 
the  adventitious  sounds  which  pertain  to  these  a£fections,  viz.,  the 
dry  and  moist  bronchial  rales. 

2.  Diminished  Vesicular  Bbsonanob. — In  the  exceptional  in- 
stances of  emphysema  in  which  this  modification  of  percussion-reso- 
nance occurs,  the  correlative  signs  will,  of  course,  be  the  same  which, 
in  the  majority  of  instances  of  that  afiection,  are  combined  with  exagge- 
rated resonance. 

Commonly  the  afiections  to  which  diminution  of  resonance  is  inci- 
dent are  those  involving  either  liquid  pleural  efiusion,  viz.,  pleurisy 
and  hydrothorax ;  or  increased  density  of  lung  from  deposit  of  liquid 
or  solid  matter,  viz.,  pneumonitis,  tuberculosis,  oedema,  pulmonary 
apoplexy,  carcinoma,  etc.  The  correlative  signs  in  these  two  classes 
of  afiections  are  far  from  identical ;  nor  are  they  uniform  in  the 
difierent  affections  included  in  the  same  class. 

In  pleuritic  efiusion  sufficient  to  diminish  but  not  abolish  the 
vesicular  resonance,  correlative  auscultatory  signs  are,  diminished 
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respiratory  murmur,  and  in  some  instances  segophony.     CorrelatiTe 
iiBigna  dotermined  by  palpation  are,  diminished  or  Buppre&sed  vo 
^Tibration,  and  increased  force  of  resistance  to  pressure. 

In  solidification  from  pneumonitia  and  tuberculosis,  the  correlatii 

auBcultatory  phenomena,  in  the  majority  of  instanceB^  are  more  or 

less  of  the  characters  of  the  broncho-vesicular,  or  of  the  bronchial 

lespiration,  together  with  eiaggeratod  vocal  resonance,  or  broncho- 

Lphony,  and  increased  vocal  fremitus.     Exceptional  instaDces  are  not 

iTery  infrequent  in  which,  instead  of  these  signs  being  associated, 

[^icspiratory  sound  is  abolished  and  the  Tocal  resonance  and  fremiti 

lot  increased.     The  latter  constituto  the  rale,  rather  than  the 

ception,  in  the  other  affections  involring  abnormal  density  of  li 

viz.,  oedema,  pulmonary  apoplexy,  carcinoma,  etc. 

A  correlative  sign  in  cases  of  oedema^  and,  less  constantly,  in  caa< 
of  pulmonary  apoplexy,  is  the  sub-crepitant  rale.     The  crepitant  rale 
ia  generally  associated  with  diminished  percussion-resonance  in  pneu- 
monitis, but  the  converse  does  not  hold  good  to  the  same  extent ; 
other  words,  the  crepitant  rale  often  appears  before  the  percusaioi 
resonance  is  sensibly  diminished. 

Diminished  respiratory  movements  may  be  combined  in  all 
affections  named,  hut  oftener  in  pneumonitis  and  tubarculosia. 
creased  force  of  resistance  on  pressure,  and  diminished  elasticity,  h 
a  correlative  sign  common  to  all  the  varieties  of  solidification. 
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3,  Absence  of  Resonance. — The  anatomical  conditions  giving  ri&e 
to  diminished  resonance  may  bo  sufficient  to  abolish  it,  rendering  thdj 
percussion-sound  flat.     Absolute  flatness  being  in  the  great  majoritj 
of  instances  due  to  the  presence  of  a  considerable  quantity  of  liquid 
in  the  pleural  cavity,  the  correlative  auscultatory  signs  are  absenc 
of  respiratory  sound,  and  of  vocal  resonance,  with  notably  diminiahe 
elasticity  of  the  thoracic  walls.     This  combination  of  signs  is  hi£hl| 
diagnostic ;  yet  the  rule  is  not  without  exceptions,  diffused  bronchia 
respiration  being  associated  with  flatness  in  some  cases  of  large  efl 
sion.     Absence  of  vocal  fremitus  ia  another  correlative  sign.     If 
amount  of  effused  liquid  be  great,  inspection  and  mensuration  fur 
important  associated  signs,  vix.,  enlargement  of  the  chest;  obliteration 
of  the  hollows  between  the  ribs;  divergence  of  the  lower  and  eon 
vergence  of  the  upper  ribs;  comparative  immobility;  elevation 
the  shoulder;    widening  of  diatance  between  the  nipple  and  th| 
median  line ;  depression  of  the  livery  and  removal  of  the  heart  frou 
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its  nonna]  position.  Flactuation  is  occasionallj  appreciable.  This 
collection  of  signs  incident  to  enlargement  of  the  chest,  may,  how- 
ever, to  a  considerable  extent,  be  reversed,  in  combination  with  flat- 
ness on  percnssion  over  the  greater  part  of  the  chest.  Absorption  of 
the  liqnid  effusion,  inducing  contraction,  may  take  place,  but  not 
snffidentlj  to  permit  a  return  of  percussion-resonance,  with  reappear- 
ance of  respiratory  sound,  vocal  resonance,  and  fremitus.  Then,  in 
eonnection  with  diminished  size  of  the  affected  side,  there  will  be 
eonvergeirce  of  the  lower  ribs,  and  divergence  of  the  upper ;  depres- 
sion of  the  shoulder,  and  narrowing  of  the  distance  between  the 
nipple  and  the  median  line.  Obliteration  of  the  intercostal  hollows 
and  comparative  immobility  will  be  likely  to  continue. 

Flatness  on  percussion  may  accompany  abundant  tuberculous 
deposit,  the  second  stage  of  pneumonitis,  and  other  affections  involving 
abnormal  density  of  the  pulmonary  substance.  The  facts  pertaining 
to  correlative  signs  which  have  been  stated  under  the  head  of  dimi- 
nished resonance,  or  dulness,  incident  to  pulmonary  solidification, 
will  be  equally  applicable,  and  need  not  be  repeated. 

4.  Tympanitic  Resonance. — The  signs  associated  with  the  differ- 
ent varieties  of  tympanitic  resonance  differ  widely,  according  to  the 
diversity  of  anatomical  conditions  represented.  In  the  affection  which 
presents,  more  than  any  other,  a  resonance  purely  tympanitic,  strongly 
marked  and  diffused,  viz.,  pneumo-hydrothorax,  the  correlative  pheno- 
n^na  derived  from  auscultation  are,  the  characteristic  vocal,  tussive, 
and  respiratory  sign,  metallic  tinkling ;  feebleness  or  extinction  of  the 
vesicular  murmur  ;  blowing  and  amphoric  respiration,  occasional  and 
irregular ;  absence  of  vocal  resonance.  Inspection  and  mensuration 
famish  the  group  of  appearances  incident  to  enlargement  from  liquid 
effusion.  Palpation  discloses  absence  or  marked  diminution  of  the 
normal  vocal  fremitus.  Succussion  developes  the  sign  incident  almost 
exclusively  to  this  affection,  viz.,  splashing. 

Tympanitic  resonance,  circumscribed  in  extent  at  the  summit  of 
the  chest,  sometimes  metallic  or  amphoric,  and  occasionally  present- 
bg  a  cracked-metal  modification — these  circumstances  denoting  its 
eonnection  with  a  spacious  pulmonary  cavity,  superficially  situated, 
with  rigid  walls  and  free  from  liquid  contents^ — exists  in  combination 
with  cavernous  respiration,  presenting  sometimes  an  amphoric  intona- 
tion, alternating  with  gurgling  ;  occasionally  splashing,  with  the  act 
of  coughing,  and  metallic  tinkling ;  pectoriloquy  in  some  instances ; 


S4S 


PHYSICAL  BIPLOEATION  OF  THE  CHEST. 


local  depression  or  fiatteuiDg  at  the  summit  of  the  chest,  and  de&cieat 
l^xpanBibilitj. 

Occurring,  aa  an  exception  to  the  general  rule,  over  lung  solidifi^ 
by  inflammatory  exudation,  it  is  combined,  of  course,  with  the  variofl 
phenonieoa  incident  to  that  anatomical  condition. 

When  presented  in  pleurisy,  situated  above  the  level  of  the  liqc 

^effusion,  and  also  over  the  healthy  lung  in  cases  of  pneumonitis, 

cannot  be  said  to  have  any  definite  correlative  eignSj  irrespective  i 

those  which  pertain  to  the  diseases  of  which  it  is  an  incidental  featur 

SlONS   CORRELATIVE   TO   SoUNDS   FITRWISHEI>   BY  AuSCULTJiTION.i 

1,  Increased  Intensity  of  Vesici^lar  Murmur. — Plroceedi 
[always  from  hyper-activity  of  reapiration  induced  aupplementarily  iii| 

jjortion  of  the  pulmonary  apparatus,  the  correlative  signs  are  exaj 
rrated  percussion-reaonancej  and  increased  respiratory  movements,  Tl 
peroarks  made  under  the  head  of  Exaggerated  Vesicular  Resonance 
jliere  equally  applicable. 

2.  Diminish BD  Intensity  of  Vesicular  Murmur. — The  ph" 
finena  associated  with  this  sign  are  quite  opposite  in  their  charactei 
I  corresponding  to  differences  in  morbid  conditions  which  present  1 
Fcontrast  equally  striking. 

Abnormal  feebleness  of  the  vesicular  murnjur  may  be  due  to  tl 
f  removal  of  the  lung  at  a  certain  distance  from  the  thoracic  wal 
l*Thig  removal  is  caused  by  the  presence,  in  some  cases,  of  air  or  ga 
[in  others,  by  a  stratum  of  liquid  or  solid  matter,  and  sometimes 

lir  and  liquid  together,  in  the  pleural  cavity.     In  the  first  instanc 
^a  correlative  percussion-sign  is  tympanitic  resonance ;  in  the  secoQ 
flnstanccj  it  is  absence  of  resonance,  or  flatness ;  and  in  the  third  ifl 
Petance,  both  are  conjoinedj  i.  e.  tympanitic  resonance  exists  above  ih 
jlevel  of  the  liquid,  and  flatness  below  this  level.     The  presence  of  \ 
f  and  liquid,  constituting  pneumo-hydrothoraXj  is,  however,  very  rare| 

characterized  by  simple  feebleness  of  the  respiratory  sound ;  eitl 
,  the  latter  is  abolished,  or  presents  the  cavernous  or  amphoric  modij 

cation.      Correlative  signs  incident  to  this   affection  are  metalE 
[ftinkling  and  a  succussion-sound.      Diminution  of  the  respiratoc 
•  ^notions,  of  vocal  resonance,  and  fremitus^  are  common  to  the  thr 
'  jmorbid  conditions  just  mentioned. 
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Again,  feebleness  of  respiration,  without  change  in  quality  or 
rhythm,  occurs  in  a  certain  proportion  of  cases  of  solidification  from 
tubercle,  inflammatory  exudation,  oedema,  etc.  On  the  other  hand, 
it  is  incident  to  emphysema,  bronchitis,  and  partial  obstruction  at  any 
point  in  the  air-passages.  In  these  two  classes  of  morbid  conditions 
the  correlative  percussion-signs  are  precisely  reversed.  In  the  first 
class  it  is  combined  with  diminished  resonance,  or  dulness ;  in  the 
second,  the  clearness  of  the  percussion-sound  is  either  undiminished  or 
exaggerated.  The  anatomical  condition  in  both  instances  is  marked 
by  the  combination.  Exclusive  of  the  cases  in  which  the  lung  is  removed 
by  liquid  or  solid  matter,  air,  or  gas,  from  the  thoracic  wall,  feebleness 
of  the  respiratory  murmur,  combined  with  dulness  on  percussion,  as 
the  rule,  denotes  increased  density  of  the  pulmonary  organ ;  combined 
with  normal  resonance,  it  indicates  that  the  density  is  neither  increased 
nor  diminished ;  combined  with  exaggerated  resonance,  it  is  evidence 
of  the  abnormal  rarefaction  of  the  lung,  pertaining  to  emphysema 
and  some  cases  of  bronchitis.  Other  signs  existing  in  combination 
serve  to  establish  the  distinction  as  respects  the  anatomical  condition. 
In  cases  of  solidification,  in  which  the  effect  on  the  respiratory  sound 
is  simply  to  diminish  its  intensity,  the  vocal  resonance  may  be  exug- 
gerated,  and  even  bronchophony  may  be  present.  In  cases  of  rare- 
faction, this  occurs  only  as  rare  exceptions  to  the  general  rule.  The 
same  remark  will  apply  to  vocal  fremitus.  Diminished  respiratory 
motions  may  accompany  both  anatomical  conditions.  Enlargement  of 
the  chest,  and  its  attendant  phenomena,  determined  by  inspection, 
mensuration,  and  palpation,  pertain  to  emphysema.  Diminished  elas- 
ticity of  the  thoracic  walls  belongs  to  the  former  anatomical  condition 
(increased  density) ;  increased  elasticity  to  the  latter  (rarefaction). 

8.  Suppressed  Respiration. — Abolition  of  the  sound  of  respira- 
tion, occurring  in  connection  with  the  same  diversity  of  morbid  con- 
ditions as  diminished  intensity  of  the  respiratory  murmur,  presents 
aimilar  combinations  with  other  signs. 

Accumulation  of  liquid  or  gas,  or  both  air  and  liquid,  within  the 
pleural  sac,  in  sufficient  quantity  to  render  respiration  inaudible,  gives 
rise,  in  the  first  instance,  to  flatness  on  percussion ;  in  the  second 
instance,  to  tympanitic  resonance  ;  and  in  the  third  instance,  to  tym- 
panitic resonance  above  and  flatness  below  the  level  of  the  liquid. 
Diminished  respiratory  movements,  together  with  absence  of  vocal 
resonance  and  fremitus,  are  common  to  the  three  morbid  conditions. 
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and,  in  additioBj  first  in  the  order  of  timej  are  preeented  the  phetifl 
^mena  attending  enlargement  of  the  chest,  which  need  not  be  aga 
nenumerated;  and,  eecondj  the  reyersed  phenomena  following  absor 
tion  of  the  fluid,  sofficient  to  induce  contraction >  but  not  to  per 
reappearance  of  the  respiratory  sound. 

In  the  cases  of  solidification  from  tubercle,  inflammation,  <Edemi| 
et€.,  in  which  suppression  occurs,  it  is  combined  with  notable  dulne 
on  percn&sion,  as  the  rule,  and  with  a  clear  tympanitic  resonance,  as  an 
exception  to  the  rule*  Exaggerated  vocal  resonance,  or  bronchophonyj 
and  increased  vocal  fremituSj  may  exist  in  combinationj  together  with 
'diminished  respiratory  movements*  On  tho  contrary,  in  the  cases  of 
emphysema,  in  which  the  respiratory  sound  is  lost,  exaggerated  pel^H 
cnesion-resonance,  with  more  or  less  of  tho  tympanitic  quality  (yesi^^ 
culo-tympanitic  resonance),  is  the  associated  sign  as  the  rule,  dtdness 
being  observed,  as  an  exception  to  the  rule,  in  some  instances 
which  the  tension  of  the  thoracic  wall,  from  distension,  is  very  grea 
In  the  former  anatomical  condition  (solidification),  the  elasticity  i 
the  parietes  of  the  chest  is  notably  dirainiBhed ;  in  the  latter  (rarefac- 
tion), the  elasticity  is  increased*  In  connection  with  the  suppr 
respiratory  sound  incident  to  emphysema,  the  vocal  resonant 
'fremitus  are  not  exaggerated,  save  in  some  rare  exceptional  instanc 
I  the  reverse  being  true,  as  already  mentioned^  of  solidification, 

4*  Bronchial  Rkspiratiok. — ^Thc  hronchial  respiration  repn 
Bolidification  of  lung*  except  when  it  occurs  in  connection  with  dilal 
bronchial  tubes,  increased  density  of  the  pulmonary  parenchyma, 
the  latter  case,  being  superadded.     The  correlative  signs,  therefoi 
i  Are  those  which  Lave  direct  relation  to  pulmonary  solidification,  aa 
exists  more  especially  in  tuherculosis  and  pneumonitis,  the  bronchi 
Tespiration  being  much  oftencr  present  and  more  strongly  marked 
these,  than  in  other  afl'ectiona  in  which  the  density  of  the  lung  is 
creased,  viz*,  oedema,  extravasation  of  blood,  etc*     The gronp  of  m\ 
has  been  already  given  io  connection  with  diminished  vesicular 
ctiasion-resonance,  and  diminished  or  suppressed  vesicular  murm 
'  when  these  signs  are  due  to  the  same  anatomical  condition,   u 
Lsolidification.     The  associated  signs,  when  the  bronchial  respirati^ 
MSits,  are  much  more  uniform  than  those  presented  in  combinatii 
with  dulness  or  flatness  on  percussion,  or  with  suppressed  or  di 
nished  respiration,  owing  to  tho  fact,  that  the  anatomical  conditi" 
represented,  in  the  va^t  majority  of  instances^  by  the  bronchial  respi' 
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ntioii,  is  the  same,  while  the  signs  last  mentioned  are  incident  to  ana- 
tomical conditions  different,  and,  indeed,  opposite,  in  their  character. 
DuhiCBS  on  percussion,  exaggerated  vocal  resonance,  or  broncho- 
phony, increased  vocal  fremitus,  diminished  respiratory  movements, 
increased  force  of  resistance  to  pressure,  are  the  signs  sustaining  a 
correlative  relation  to  the  bronchial  respiration.^ 

5.  Bkokcho-vesicular  Respiration. — Representing  slight  or 
moderate  increase  of  the  density  of  lung,  the  correlative  relations  of 
this  modification  of  the  respiratory  sound,  are  essentially  similar  to 
those  belonging  to  the  bronchial  respiration.  The  difference  is,  the 
signs  irhich  may  be  associated  are  less  frequently  present,  and,  when 
present,  are  less  marked.  Dulness  on  percussion  is  comparatively 
slight,  and  may  not  be  appreciable ;  the  vocal  resonance  and  fremitus 
may  not  be  obvious,  and,  if  apparent,  are  weak  ;  the  respiratory  move- 
ments are,  perhaps,  not  sensibly  diminished,  or,  if  *so,  in  a  small  de- 
gree ;  and  impairment  of  the  elasticity  of  the  thoracic  walls  is  either 
not  determinable,  or  feeble. 

6.  Cavernous  and  Amphoric  Respiration. — Correlative  cavern- 
ous signs  form  a  group,  each  preserving  always  its  significance,  and  not 
occurring  in  connection  with  other  anatomical  conditions.  Actually, 
however,  they  are  rarely  combined,  and,  indeed,  it  is  impossible  for  all 
of  them  to  be  present  simultaneously,  since  some  can  only  be  pro- 
duced when  the  cavity  is  empty,  and  others  only  when  it  is  more  or 
less  filled  with  liquid.  The  correlative  signs  requiring  an  empty 
space,  are  the  cavernous  respiration,  pectoriloquy,  and  circumscribed 
tympanitic  percussion-resonance,  inclusiye  of  the  metallic  modifica- 
tion, and  the  cracked-metal  sound.  The  correlative  signs  requiring 
the  presence  of  liquid,  are  circumscribed  dulness  on  percussion, 
gurgling,  splashing  with  the  act  of  coughing,  and  occasionally  metal- 
lic tinkling.  The  two  series  of  signs  may  occur  in  alternation.  Both 
are  incident  to  pulmonary  cavities,  tuberculous  or  otherwise,  inclusive 
of  pouch-like  dilatation  of  the  bronchial  tubes ;  and,  also,  in  the 

*  Under  the  head  of  Correlation  of  Physical  Signs,  I  design  to  embrace  only  those 
which  sustain  toward  each  other  direct  relations.  The  signs  incident  to  pleuritic  efTu- 
non  in  the  instances  in  which  bronchial  respiration  exists  over  the  compressed  lung, 
■re  indirectly  related,  and  therefore,  not  included  among  those  to  which  the  term  cor- 
relative is  applied.  For  the  same  reason,  I  do  not  enumerate  among  correlative  signs 
those  sapplementarily  induced  by  various  affections  in  parts  of  the  lungs  more  or  less 
remote  ftom  the  situation  of  the  disease. 
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pleural  space^  io  coDnection  with  perforatioUj  ofj  in  other  word%  inl 
pnemno-bydrothorax*  In  the  latter  affection,  the  cavernous  respira-J 
tion  oftener  presents  the  amphoric  character;  and  the  associatedl 
signs  differ  from  those  pertaining  to  ptilmonary  cavities-  The  per^l 
cussion'resonftnce  is  more  conatantlj  tjmpaiiitic,  is  not  circumscribed,! 
but  more  or  less  diffused.  Liquid,  in  greater  or  less  quantity,  ml 
always  present,  and  hence,  flatness  coexists  with  tympanitic  reso*! 
nance,  the  former  situated  above^  and  the  latter  below  the  level  of! 
the  liquid.  Metallic  tinkling  ia  generally  observed,  while  in  pulmo-l 
nary  cavities  it  is  of  rare  occurrence.  The  succussi on- sound  is  comr 
mouj  which  is  exceedingly  infrequent  in  cavities  formed  within  th^l 
lungs.  The  phenomena  attendant  on  enlargement  of  the  chest,  arflT 
generally  present  in  cases  of  pneumo-hydrothorax,  and  absent  iaJ 
intra-pulmonary  excavations. 

7.  Abvektitious  Respibatobt  Sounj>s,  OB  Rales. — The  advea- 
titioua  sounds,  or  raleSj  maybe  considered  under  one  heading,  for,  ex-| 

cepting  a  single  species,  viz,,  gurgling,  they  resemble  each  other  in  not 
sustaining  toward  other  signs  any  fixed  correlative  relations.     In  this  j 
respect,  they  offer  a  striking  contrast  to  the  signs  already  enumerated 
The  moist  and  dry  bronchial  rales,  including  the  sub-crepitant^  gene- 
rally  represent  pulmonary  catarrh  or  broncbitis*     They  const itute  all] 
the  positive  or  direct  physical  signs  belonging  to  these  affectiona*! 
Other  signs,  it  is  true,  are  frequently  found  associated  with  tbeRi|| 
but  in  such  instances,  pulmonary  catarrh  or  bronchitis  are  superadded  j 
to  other  affections.     The  connection  is  one  of  coincidence^  not 
a  pathological  relation.     This  deficiency  of  correlative  signs  bai  a 
positive  and  important  bearing  on  diagnosis.     The  presence  of  the- 
bronchial  rales,  taken  in  connection  with  the  absence  of  abnonnill 
percussion-sound,  or  othersigns,  establishes  the  existence  of  the  diseaaei] 
which  they  represent,  disconnected  from  other  affections.     The  crept* 
tant  rale  represents,  in  the  great  majority  of  the  instances  in  wbioh' 
it  is  observed,  pneumonitis.     Pneumonitis  during  its  career  presents, 
as  has  been  seen,  a  group  of  correlative  signs ;  hut  the  crepitunt  rale, 
strictly  speaking,  cannot  be  considered  to  stand  in  a  corrchitive  re-' 
lation  to  any  of  them,  for  it  is  developed  often  prior  to  their  appear-' 
ance,  and  although  it  very  frequently  persists  after  other  signs  hav^ 
appeared,  this  is  by  no  means  uniformly  the  case.     Moreover,  in  i  i 
oertain  proportion  of  cases,  it  does  not  appear  during  the  coarse  of] 
the  affection.     In  the  instance  of  this  disease^  as  of  bronchitis,  the 
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•iMenee  of  coexisting  signs  is  an  important  point,  for,  in  connection 
with  certain  symptoms,  it  may  denote  the  existence  of  pneumonitis, 
not  adyanced  sufficiently  to  give  rise  to  the  pathological  changes 
represented  by  associated  signs.  This  point  may  have  a  material 
influence  on  the  therapeutical  management  of  the  disease.  The  in- 
determinate rales,  although  often  combined  with  other  physical  phe- 
nomena, and  deriving  much  of  their  diagnostic  significance  from  the 
combination,  have,  nevertheless,  no  fixed  or  definite  correlative  signs. 
In  other  words,  there  are  no  signs  involving  the  coexistence,  even  in 
ft  considerable  proportion  of  instances  only,  of  the  indeterminate 
nlee. 

8.  Friction-Sounds. — These  resemble  the  foregoing  rales  in  not 
sustaining  definite  correlative  relations  to  other  signs.  They  difiier, 
however,  in  this  respect,  viz.,  clinically,  they  are  very  rarely  found 
isolftted ;  they  are  associated  with  signs  to  which  they  do  not  stand  in 
ft  fixed  or  uniform  relation.  The  associated  signs  are  difierent,  ac- 
cording to  the  different  circumstances  under  which  the  friction-sounds 
are  developed.  Representing,  in  the  great  majority  of  instances, 
plmiritis,  they  may  or  may  not  be  associated  with  the  physical  evi- 
dences of  a  certain  amount  of  liquid  effusion.  Occurring  either  at 
the  commencement  or  at  a  late  period  in  the  career  of  the  disease, 
they  may  or  may  not  be  accompanied  by  the  phenomena  pertaining 
to  contraction  of  the  chest.  Being  incident  not  only  to  simple  pleu- 
zisyy  but  occasionally  to  pleurisy  developed  as  a  complication  of 
tuberculosis  and  pneumonitis,  they  may  be  found  in  combination  with 
the  groups  of  the  physical  signs  representing  the  latter  affections. 


PART  II. 

DIAGNOSIS  OF  DISEASES  AFFECTING  THE 
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DIAGNOSIS  OF  DISEASES  AFFECTING  THE  RESPIRATORT 

ORGANS. 


PRELIMINARY  REMARKS. 

!Fhb  diagnosis  of  diseases  affecting  the  organs  of  respiration  in- 
>lYe8  the  practical  application  of  the  principles  which  it  has  been 
le  object,  in  the  preceding  pages,  to  elucidate.  In  the  investiga- 
on  of  diseases,  however,  at  the  bedside,  the  attention  is  by  no 
.eans  to  be  directed  solely  to  signs.  Invaluable  as  they  are,  their 
sportance  is  greatly  enhanced  by  association  with  symptoms  and 
im  knowledge  of  pathological  laws.  The  results  of  physical  explora- 
cm  alone,  frequently  leave  room  for  doubt,  and  liability  to  error, 
km  a  due  appreciation  of  vital  phenomena  and  of  facts  embraced  in 
••  natural  history  of  diseases,  insures  accuracy  and  positiveness. 
A  overweening  confidence  in  the  former  is  to  be  deprecated  as  well 
I  exclusive  reliance  on  the  latter.  And  since  the  practical  discrimi- 
iktion  of  intra-thoracic  affections  is  always  to  be  based  on  the  com- 
ined  evidence  afforded  by  these  three  sources  of  information,  in 
•eating  of  the  subject,  it  is  desirable  that  the  attention  shall  not  be 
mited  to  one  source  to  the  exclusion  of  the  others.  In  taking  up, 
lerefore,  in  the  succeedmg  pages,  the  diagnosis  of  individual  diseases, 

flball  not  disconnect  entirely  physical  signs  from  symptoms  and 
sAological  laws.  After  premising  a  few  considerations,  the  signs 
fllonging  to  each  disease  will  be  considered ;  and  under  the  head  of 
Tiagnosis  I  shall  adduce  symptoms  and  pathological  laws  which  are 
>  be  associated  with  the  phenomena  furnished  by  physical  exploration 
1  the  discrimination  of  the  disease.  The  diseases  affecting  the 
etpiratory  organs,  may  be  distributed  according  to  their  proximate 
natomical  relations  into  the  following  groups:  1.  Those  affecting 
Im  bronchial  tubes ;  2.  Those  more  immediately  connected  with  the 
iiwcells  and  pulmonary  parenchyma ;  8.  Those  seated  in  the  pleura. 

•hall  take  up  the  particular  diseases  embraced  in  these  three  groups, 
A  the  order  just  enumerated.  Diseases  affecting  the  trachea  and 
Vjnx  will  form  a  fourth  group. 


CHAPTER  L 

BRONCHITIS— PULMONARY  OR  BRONCHIAL  CATARRH. 

Bronchitis,  or  inflammation  of  the  macous  membrane  lining  the 
bronchial  tubes,  admits  of  being  divided,  nosologically,  into  two  forms, 
the  distinction  being  based  on  difference  in  seat.  In  one  form,  the 
inflammation  is  confined  to  the  larger  subdivisions  of  the  bronchi ;  in 
the  other  form,  it  is  either  restricted  to  the  minute  branches,  or  more 
commonly  affects  them  and  the  larger  subdivisions  also.  In  the 
great  majority  of  cases  the  disease  is  presented  in  the  first  form,  uid| 
consequently,  this  may  be  distinguished  as  ordinary  bronchitiB.  The 
second  form  is  generally  called  capillary  bronchitis.  This  title  in- 
plies  that  the  inflammation  is  seated  in  the  capillary  bronchial  tabet, 
which  is  not  the  fact ;  the  smaller  ramifications  are  affected,  but  not 
the  terminal  twigs  of  the  bronchial  tree,  or  bronchioles,  which  vn^ 
properly  speaking,  the  capillary  tubes.  This  form  offers  striking 
peculiarities  as  regards  symptoms,  physical  signs,  and  pathologieal 
laws. 

Another  division,  based  on  the  duration  and  degree  of  the  inflia- 
mation,  is  into  acute  and  chronic  bronchitis. 

The  inflammation  may  be  developed  in  the  bronchial  tubes  as  a 
primitive,  idiopathic  affection;  and  it  may  coexbt  with  other  diseaset, 
seated  either  in  the  pulmonary  organs,  or  elsewhere.  Importaiit 
points  of  difference  pertain  to  this  distinction. 

The  affection  may  be  general ;  in  other  words,  invading  the  bron- 
chial tubes  to  a  greater  or  less  extent  on  both  sides ;  and  it  may  be 
partial  or  circumscribed,  in  the  latter  case  occurring  almost  inTariaUly 
as  a  complication  of  some  other  antecedent  pulmonary  disease. 

Farther  divisions  were  formerly  made,  based  on  the  predominanoe 
of  certain  symptoms,  for  example,  the  quantity  and  quality  of  dw 
liquid  products  expelled  from  the  bronchial  tubes.  By  writers  of  ikm 
present  day,  these  differences,  although  constituting  important  modi- 
fications of  the  disease,  are  deemed  insufficient  grounds  for  multiply* 
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ing  nosological  distinctions.  The  occurrence  of  a  plastic  or  fibrinous 
exudation  on  the  mucous  surface,  however,  is  a  peculiarity  sufficiently 
Btriking  and  important  to  serve  as  the  basis  of  a  distinct  variety. 

In  treating  of  bronchitis  with  reference  to  its  diagnosis,  I  shall 
consider  under  separate  heads  the  following  divisions : 

1.  Acute  bronchitis.  Under  this  head  I  include  cases  in  which  the 
disease,  in  addition  to  its  acuteness,  is  idiopathic,  and  limited  to  the 
larger  subdivisions;  in  other  words  ordinary,  and  primary  acute 
bronchitis. 

2.  Capillary  bronchitis. 

8.  Pseudo-membranous  or  plastic  bronchitis. 

4.  Chronic  bronchitis. 

5.  Secondary  bronchitis. 


Acute  Bronchitis. 

The  circumstances  pertaining  to  the  anatomical  characters  of 
iimte  bronchitis,  which  stand  in  immediate  causative  relation  to 
llie  development  of  the  characteristic  physical  signs  are,  unequal 
fliminution  of  the  calibre  of  the  affected  tubes,  from  swelling  or 
diickening  of  the  membrane,  and  more  especially,  from  the  presence 
of  tenacious  mucus ;  the  presence  or  absence  of  liquid  in  the  tubes ; 
Ilie  quantity  when  present ;  the  facility  with  which  it  is  moved  from 
place  to  place,  9nd  permeated  by  air ;  the  size  of  the  tubes,  among 
those  of  large  or  medium  dimensions,  in  which  the  disease  and  its 
products  are  chiefly  situated ;  obstruction,  temporary  or  persisting, 
of  some  of  the  tubes,  diminishing  or  cutting  off  the  supply  of  air  to 
die  vesicles  to  a  greater  or  less  extent,  and  sometimes  condensation 
of  pulmonary  lobules  proportionate  to  the  number  and  size  of  the 
obstructed  tubes. 

Physical  Signs. — Percussion,  in  general,  furnishes  no  positive 
signs  in  bronchitis,  but  negatively  the  information  which  it  affords 
is  of  greater  practical  importance  than  any  of  the  positive  signs 
pertaining  to  the  disease.  Clearness  of  the  percussion-resonance 
ia  a  fundamental  point  in  the  diagnosis.  As  the  rule,  it  holds  good 
that  the  resonance  continues  vesicular  and  undiminished,  and  it  is 
sometimes  increased.  The  exceptions  to  this  rule  are  very  infre- 
|iient.  Moderate  dulness,  situated  at  the  posterior  and  inferior  part 
di  the  chest,  has  been  observed  as  the  result  of  the  accumulation 
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withm  the  bronclilal  tubes  of  the  liquid  produota  of  iufiammatton, 
toward  the  close  of  tlio  disease  in  fatal  cases  cliaracterized  bjaal 
abiiudaat  secretion  of  those  products.  Collapse  of  portions  of  tbo! 
lung  from  obsti-uction  of  certain  of  tbe  tubes  may  also  giTe  rise  to  j 
dulnesa.  These  exceptions  do  but  little  to%vard  invalidatiug  tbe  rule.  [ 
In  the  vast  majority  of  the  instances  in  which  the  resonauce  on] 
percussion  Is  found  to  bo  diminlshcdj  the  bronchial  affection  is  a  eom-i 
plication  of  some  other  pulmonary  disease.  The  existence  of  bron-j 
chitis  having  been  determined  by  symptoms,  laws,  and  posittv'^e  fiiguaKi 
the  fact  of  the  percussion-sound  remaining  clear  serves  to  establisl 
its  idiopathic  character* 

With  an  unimportant  exception^  auscultation  furnishes  all  the  posi* 
tive  physical  signs  of  bronchitis.     These  consist  of  the  dry  aud  mtm 
bronchial  rales.     During  the  early  part  of  tbe  disease,  so  long  as  ihaJ 
matter  of  the  expectoration  is  slight  and  adhesive,  the  rales  arc  irjA 
generally  sonorous^  but  Bometimes   approximating  to  the  ^ibilanui 
The  moist  or  mucous  rales  follow,  when  the  liquid  contained  in  thei 
bronchial  tubes  becomea  more  abundant  and  less  viscid.      Both  de^J 
scription  of  rales  may  be  afterward  commingled  in  varied  proportiona.  1 
The  varieties  of  the  dry  and  moist  rales,  with  their  distinctive  fluetua 
tions  as  respects  intensity,  persisteneyj  etc,  have  been  already  fully] 
describedj   and  it  is  unnecessary  to  reproduce   in  this  connectioii| 
details  relative  to  these  points.     It  will  suffice  to  mention  the  fol- 
lowing practical  considerations.     The  dry  rales  alone  do  not  consti* 
tute  adequate  proof  of  the  existence  of  bronchi ti8,  for  contraction  of' 
the  bronchial  tubes  from  spasm,  with,  and  even  without,  simple  irrita* 
tion  of  the  mucous  membrane,  suffices  for  their  production*    Nor  do 
bubbling  rales,  of  themselves,  invariably  denote  the  disease,  for  thej 
may  proceed  from  blood,  pus,  as  well  as  serum  and  mucus,  within 
tubes,  without  necessarily  involving  bronchial  inflammation.     If,  hoi 
ever,  the  two  classes  of  sounds  occur  in  succession,  or  if  they  are  found 
to  be  commingled,  the  diagnostic  evidence  either  of  bronchitis  or 
bronchial  catarrh  is  complete,  but  whether  primary  or  secondary  is 
to  bo  determined  by  other  signs. 

The  occurrence  of  moist  rales  succeeding  the  tlry,  is  in  general  taJ 
be  considered  evidence  of  the  progress  of  inflammation  toward  resoJ 
lution. 

The  combination  of  dry  rales  of  different  grades  as  respects  pitcb 
in  other  words^  tbe  grave  tones  of  the  sonorous  rale  accompanyii3 
esrpiration^  united  with  sounds  approaching  in  acuteness  tbe  dibila 
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rale,  the  latter  heard  especially  with  inspiration,  render  it  probable 
that  the  bronchial  inflammation  extends  over  a  considerable  area,  em- 
bracing the  smaller  bronchial  subdivisions.  This  conclusion  is  also 
warranted  by  the  combination  of  the  coarse  and  fine  varieties  of  the 
moist  or  bubbling  rales.  Another  indication  of  the  extent  of  the 
bronchial  tree  affected,  is  afforded  by  the  diffusion  of  the  rales  over 
the  chest.  If  the  inflammation  be  confined  to  the  larger  tubes,  the 
rales  will  be  found  to  originate  within  a  section  corresponding  to  the 
middle  third  in  front  and  behind ;  if  they  emanate  from  the  upper 
and  lower  thirds,  the  fact  shows  that  the  inflammation  extends  be- 
yond the  larger  tubes. 

Absence  of  the  rales  is  by  no  means  proof  that  bronchitis  does  not 
exist.  Both  the  dry  and  moist  bronchial  rales  are  evanescent  and 
variable.  They  may  be  absent  at  one  examination  and  present  at 
the  next ;  or  they  may  disappear  and  reappear  during  the  same  exa- 
mination. The  different  varieties  may  be  presented  in  succession, 
alternation,  and  in  varied  combinations.  These  diversities  have  been 
already  described.  But  repeated  explorations,  in  some  cases  of 
bronchitis,  fail  to  discover  any  of  the  positive  auscultatory  signs. 
The  physical  conditions  necessary  for  the  production  of  the  rales  may 
not  exist,  or  be  present  irregularly,  and  for  brief  periods,  and  thus 
they  escape  observation. 

The  loudness  of  the  rales  and  their  constancy  are  not  commensu- 
rate with  the  intensity  or  extent  of  the  bronchial  inflammation.  The 
physical  conditions  requisite  for  the  production  of  the  dry  and  moist 
rales,  may  be  present  in  a  more  marked  degree  in  certain  cases  of 
mild  bronchitis,  than  in  other  cases  in  which  the  disease  is  severe. 
A  little  reflection  in  connection  with  the  mechanism  of  the  produc- 
tion of  these  rales,  will  render  the  fact  just  stated  intelligible. 

Finally,  a  highly  important  practical  consideration  is,  the  rales 
incident  to  idiopathic  bronchitis  are  heard  on  both  sides  of  the  chest. 
The  law  of  symmetry  pertaining  to  this  disease  is  often  useful  in  the 
diagnosis,  and  hence,  the  value  of  the  physical  signs  of  the  existence 
of  the  bronchial  inflammation  on  the  two  sides. 

The  vesicular  murmur  is  frequently  obscured,  or  even  drowned  by 
the  bronchial  rales.  At  the  commencement  of  the  disease,  before 
the  dry  rales  are  developed,  the  murmur  is  frequently  abnormally 
loud,  the  expiration  being  somewhat  prolonged,  as  in  exaggerated 
respiration ;  the  sound  is  also  rough  or  harsh.  This  increased  inten- 
sity and  roughness  of  quality  may  persist,  if  the  characters  of  the 
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vesicular  respiration  are  not  masked  bj  the  presetjce  of  tlieralea-J 

These  modificationB  of  the  respiratory  marmtir  are  observed  espe»| 
dally  at  the  superior  portion  of  the  chest.     In  some  cases  of  bron*! 
ebitis  the  murmur  is  heard  throughout  the  continuance  of  the  disease,] 
apparently  not  materially  modified  as  respects  either  ita  int^*nstty  orj 
character.     This  is  true  of  certain  cases  in  which  the  inflammatioaf 
is  not  severe,  confined  to  the  larger  tubes,  unaccompanied  by  miichj 
swelling  of  the  membranCj  and  the  secretion  of  mncua  slight,     Thi 
vesicular  murraur  is  diminished  oftener  than  exaggerated  during  thai 
progress  of  bronchitis,  and  not  unfrequently  it  is  suppressed  partiallyj 
or  generally  over  the  cheat.     Partial  suppression  may  be  caused  by  I 
plugging  of  certain  of  the  larger  bronchial  tiibea  with  tenaciooal 
macus,  interrupting  the  passage  of  air  sufficiently  to  abolish  sound.] 
In  this  way  bronchial  rales,  as  well  as  the  vesicular  murniEr,  beyond 
the  seat  of  the  obstruction^  may  be  arrested.     Situated  in  the  pri^ 
mary  or  secondary  divisions  of  the  bronchi,  the  interriiption  to  thi 
passage  of  air  may  cause  suppression  over  a  considerable  portion  ot 
the  chest.     It  is  conceivable,  indeed,  that  the  quantity  and  force  of 
the  current  of  air  received  by  inspiration  may  be  diminished  by  thai 
adherence  of  the  tenacious  products  of  inflammation  to  the  surface  of 
the  larger  tubes  of  both  lungs,  so  as  to  abolish  nniveraally  respiratoryl 
ioundj  and  yet  the  obstruction   not  be  great  enough   to  occasionl 
marked  dyspnoea*     That  partial  suppression  is  frequently  due  to  thij| 
cause,  is  shown  by  the  vesicular  murmur  being  suddenly  developeiJ 
after  an  act  of  coughing,  in  a  portion  of  the  chest  where  just  prec 
ing  this  act  it  had  not  been  appreciable j — a  fact  often  observed 
auscultating  patients  affected  with  this  disease*      This  suggeats 
procedure  which  should  be  resorted  to,  in  order  to  determine  whethe 
the  diminution  or  suppression  proceed  from  the  presence  of  liquiil 
products,  viz.,  requesting  the  patient  to  make  a  voluntary  effort 
coughing,  and  auscultaling  immediately  afterward.    If  the  respirator 
sound,  with  or  without  rales,  reappear,  or  become  more  intense 
a  situation  where,  prior  to  the  act  of  coughing,  it  was  either  absent  ( 
feeble,  the  result  shows  that  the  diminution  or  suppression  proceeded 
from  a  movable  cause  of  obstruction*     The  result  may  follow  an  ac 
of  coughing  without  expectoration,  the  collection  of  mucus  being  de 
tached  and  thrown  forward  into  tubes  of  larger  size,  to  be  subsi 
quently  expectorated*       The   tumefaction   and  thickening  of   ih 
mucous  membrane  may  bo  sufficient  to  diminish,  and  even  abolish,^ 
the  vesicular  murmur,  in  cases  in  which  the  inflammation  extends  tM 
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the  smaller  bronchial  tubes.  Marked  diminution  or  suppression  of 
respiratory  sound  generally  over  the  chest,  under  these  circum- 
stances, is  evidence  of  the  extent  of  the  bronchial  inflammation.  The 
emphysematous  dilatation  of  the  air-cells  is  another  circumstance 
tending  to  enfeeble  the  vesicular  murmur. 

As  regards  the  other  methods  of  exploration,  inspection  and  palpa- 
tion enable  us  to  ascertain  whether  the  respiratory  movements  are 
morbidly  frequent,  or  abnormally  modified.  In  the  form  of  bron- 
chitis under  present  consideration,  the  frequency  of  the  respirations 
is  rarely  more  than  moderately  increased,  and  usually  they  are  not 
notably  labored  or  attended  by  dyspnoea.  The  superior  and  inferior 
costal  types  of  breathing  are  frequently  somewhat  more  developed 
than  in  health.  On  applying  the  hand  to  the  chest  a  vibration  or  fre- 
mitus may  in  some  instances  be  felt,  which  is  incident  to  the  bron- 
chial rales,  and  called  the  rhonchal  fremitus.  This  is  of  little  practical 
importance,  inasmuch  as  it  affords  no  information  in  addition  to  that 
obtained  more  satisfactorily  by  auscultation. 

Diagnosis. — The  diagnosis  of  acute  bronchitis,  with  the  aid  of  phy- 
sical exploration,  is  generally  unattended  with  difficulty.  Prior  to  the 
discovery  of  auscultation,  it  was  confessedly  impracticable,  in  many 
instances,  to  discriminate  between  inflammations  affecting  the  mucous, 
serous,  and  parenchymatous  structures.  The  application  of  physical 
signs  having  rendered  this  discrimination  easy  and  positive  in  the  great 
majority  of  cases,  has  thereby  contributed  to  the  more  successful  study 
of  the  semeioldgical  history  of  these  different  affections  ;  so  that  at  the 
present  time,  the  diagnostic  importance  of  symptoms  and  pathological 
laws  is  much  better  understood  than  previously.  Yet,  even  now, 
cases  not  infrequently  present  themselves  of  which  the  diagnosis  would 
be  difficult  and  uncertain  without  the  aid  of  exploration.  Gases 
of  pneumonitis  and  pleuritis  are  occasionally  wanting  in  their  most 
distinctive  symptomatic  phenomena;  and,  on  the  other  hand,  cases 
of  bronchitis  are  sometimes  equally  deficient  in  its  peculiar  features. 
The  differential  diagnosis,  under  these  circumstances,  must  rest  mainly 
on  physical  signs.  But  in  cases  of  a  less  doubtful  description  than 
those  just  supposed,  the  physical  signs  enable  the  physician  to  dis- 
criminate with  greater  promptness,  ease,  and  confidence,  as  well  as 
with  much  less  actual  liability  to  error,  than  if  he  relied  exclusively 
on  the  symptoms.  So  far  as  the  results  of  exploration  are  con- 
cerned, the  discrimination  of  idiopathic  bronchitis  from  pneumonitis 
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atid  pleurisy  involveSj  first,  undimmisliGd  resonaoce  on  percussion 
both  sides.     Iti  pneumonitis  and  pleuritis^  as  will  be  seen  bereaftei^l 
dulness  or  flatness  occurs  on  one  side  soon  after  the  iniraslon,     Iia 
bronchitis  J  the  air- vesicles  remaining  filled  with  air,  and  sometinie 
even  abnormally  distended,  the  percusston-sound  retatn3  ita  norma 
clenrness,  while  in  pneumonitis  the  presence  of  solid  matter  witl 
the  vesicles,  and  in  pleuritis  the  presence  of  liquid  in  the   pleur 
cavity,  diminish  or  abolish  the  resonance.     Second:  the  bronchia 
rales,  generally  but  not  invariably  present  to  a  greater  or  leas  extent  in 
bronchitisj  exist  on  both  sides  of  the  chest    Bronchitis  may  complicat 
both  pneumonitis  and  pleurisy,  but  the  two  latter  affections  being  con- 
fined to  one  side  in  the  vast  majority  of  instances,  the  bronchial  ralerJ 
are  manifested  chiefly  on  the  affected  side*     On  the  other  hand,  idid 
pathie  or  primary  bronchitis  is  asymmetrical  disease,  and  the  bronchia 
rales  when  present  are  generally  heard  on  both  sides*     It  is  in  tl 
way  tbat  the  law  of  symmetry  has  an  important  bearingon  the  diagnosis,^ 
Third:  in  uncomplicated  bronchitis  certain  distinctive  physical  sign# 
present  in  cases  of  pneumonitis  and  pleuritis  are  absent.     This  point|  [ 
like  the  first,  is  essentially  negative,  but  its  bearing  on  the  diagno^ti 
is  quite  positive.     In  pleuritis,  auscnltatory  and  other  signs  of  liqitij 
in  the  pleural  sac,  are  readily  appreciable.     In  pneumonitis,  th«  evi- 
dence, other  than  that  furnished  by  percussion,  of  solidification  of  lung,  J 
together  with  the  characteristic  rale  (the  crepitant),  are  generally  J 
available.     Hence,  absence  of  the  physical  phenomena  which  chaFae^l 
terizc  these  two  affections  warrants  their  exclusion. 

Lobar  pneumonitis,  the  ordinary  form  of  the  disease  in  the  adultj 
is  referred  to  in  the  foregoing  remarks.  The  form  occurring  ml 
young  children,  viz.,  lobular  pneumonitis,  in  which  the  inflammation  J 
attacks  isolated  pulmonary  lobules  on  both  sides,  is  habitually  asso*! 
elated  with  bronchitis,  and  hence  called  broncho-pneumonia,  Th#l 
diagnostic  marks  by  which  broncho-pneumgnia  ia  distinguished  fro 
simple  bronchitis  are  much  less  distinctly  defined  than  those  whicll 
contrast  it  with  lobar  pneumonitis.  The  discrimination  is  in  fact  no 
always  easy.  Evidence  derived  from  physical  exploration  is  ineom- 
plete,  owing  to  the  positive  signs  of  pneumonitis  being  generally  wan^J 
ing  or  imperfectly  developed  in  this  form  of  the  diseage.  Symptoms.] 
are  more  to  be  relied  upon  than  signs.  And  the  symptoms  indicatingl 
lobular  pneumonitis  in  connection  with  bronchial  inflammation,  arftj 
those  which  show  the  respiratory  function  to  be  compromised  to  a  1 
greater  extent  than  is  usual  in  cases  of  uncomplicated  bronchitis,  ^ii., , 
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frequency  of  the  respirations ;  dilatation  of  the  alse  nasi ;  lividit j  of 
prolabia,  etc.  If  in  connection  with  the  local  symptoms  of  ordinary 
bronchitis,  the  respiration  be  but  little  accelerated,  the  alse  not  dilated, 
the  blood  properly  oxygenated,  and  the  physical  signs  of  pneumo- 
nitis not  discoverable,  the  affection  may  be  considered  to  be  simply 
bronchial  inflammation ;  but  if,  in  connection  with  the  same  local 
qrmptoms,  the  respirations  are  hurried,  the  alse  dilating,  the  blood 
imperfectly  oxygenated,  even  with  the  absence  of  the  characteristic 
signs  of  pneumonitis,  the  disease  nevertheless  may  be  broncho-pneu- 
monia. The  absence  of  the  signs  which  are  characteristic  of  lobar 
pneumonitis,  viz.,  the  crepitant  rale,  relative  dulness  of  percussion- 
sound  on  one  side,  bronchial  respiration,  bronchophony,  and  exag- 
gerated fremitus,  do  not  authorize  the  exclusion  of  lobular  pneumonitis, 
because  all  these  signs  may  be  wanting  in  cases  of  the  latter  form  of 
the  disease.  But  this  subject  will  be  considered  more  fully  in  con- 
nection with  the  diagnosis  of  broncho-pneumonia.  In  the  suppositions 
JQBt  made,  an  important  qualification  is  introduced.  It  is  assumed 
that  the  bronchitis  is  of  the  ordinary  form ;  in  other  words,  that  the 
inflammation  docs  not  extend  to  the  minute  bronchial  branches. 
General  capillary  bronchitis  compromises  the  respiratory  function  to  a 
greater  extent  than  broncho-pneumonia ;  and  hence,  great  frequency 
of  the  respirations,  dilatation  of  the  alae,  and  lividity,  may  indicate  the 
former,  instead  of  the  latter  affection.  The  differential  diagnosis  of 
these  affections,  however,  will  present  itself  for  consideration  more 
appropriately  hereafter. 

The  liability  of  confounding  tuberculosis  of  the  lungs  with  bron- 
chitis, relates  rather  to  the  chronic  than  the  acute  form  of  the  latter 
affection.  In  some  cases  of  acute  phthisis,  the  abrupt  invasion  and 
rapid  progress  of  the  disease,  may  lead  the  physician,  at  first,  to 
suppose  that  ho  has  to  deal  simply  with  acute  bronchitis.  With  due 
investigation  this  error  should  be  avoided.  The  fact  of  acute  bron- 
chitis being  preceded,  in  a  large  proportion  of  instances,  by  inflam- 
mation or  irritation  of  the  air-passages  above  the  trachea,  has  some 
bearing  on  this  discrimination.  In  tuberculosis,  the  symptoms  from  the 
first  are  oftener  pulmonary.  The  coincidence  of  acute  bronchitis  and 
the  development  of  tuberculous  disease  occurs  in  only  a  small  proportion 
of  cases.  Hence,  if  an  acute  pulmonary  affection  have  been  ushered 
in  by  catarrh,  or  coryza,  gradually  advancing  downward  to  the  pul- 
monary organs,  the  presumption  is  in  favor  of  its  being  simple  bron- 
chitis.    Other  points  of  difference  are  entitled  to  vastly  more  weight 
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of  arriving  at  this  conclusion,  would  be  to  anticipate  the  consMe:*^'-? 
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nronchiLis,  unassociatcd  with  other  pulmonary  disease  occurss*] 
patholngicsil  clement  of  certain  general  affections,  more  e*pe:i: 
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foTers.  It  forms  an  important  constituent,  in  a  pretty  large  propor- 
tion of  cases  of  rubeola  ;  and  being  present  in  a  greater  or  less  degree 
frequently  in  typhus  and  typhoid  fevers,  it  may  constitute  a  prominent 
fieatare  of  these  affections.  There  is  a  liability,  under  these  circum- 
itances,  to  consider  the  disease  simply  and  exclusively  bronchitis. 
In  rubeola,  the  bronchial  symptoms  preceding  for  several  days  the 
appearance  of  the  eruption,  this  error  does  not  necessarily  imply 
want  of  care  or  skill  on  the  part  of  the  diagnostician.  The  chief  dis- 
tingaishing  points  are  the  degree  and  persistency  of  the  coryza,  the 
irritation  or  inflammation  extending  along  the  lacrymal  passages  to 
the  conjunctiva,  and  the  disproportion  between  the  local  evidences 
of  bronchitis  and  the  general  symptoms,  such  as  febrile  movement, 
pain  in  head  and  loins,  loss  of  appetite,  etc.  These  points,  however, 
are  not  infrequently  unavailable ;  and,  in  fact,  in  a  certain  propor- 
tion of  cases,  it  is  difficult,  if  not  quite  impossible,  to  predict  with  posi- 
tiveness  that  the  affection  will  prove  to  be  more  than  bronchitis.  In 
continued  fever  the  difficulty  is  less,  and,  indeed,  with  due  attention 
and  knowledge,  it  should  rarely  exist.  Except  in  some  occasional  in- 
stances, continued  fever  is  not  ushered  in  by  marked  symptoms  of  a 
bronchial  affection ;  these  symptoms  become  developed  after  the  fever 
18  confirmed.  The  disease  has  a  prodromic  period,  in  which  usually 
other  phenomena  are  more  prominent  than  those  pertaining  to  the  pul- 
monary organs.  Limiting  the  attention  to  typhoid  fever,  the  form 
of  continued  fever  generally  observed  in  this  country,  and  the  form 
in  which  the  bronchial  element  is  oftcner  marked,  the  duration  of  the 
stage  of  invasion  and  the  characteristic  symptoms  frequently  present 
in  this  stage,  suffice  for  the  diagnosis.  Afterward,  in  addition  to  the 
oharacters  then  present  denoting  the  disease,  viz.,  the  abdominal 
symptoms,  epistaxis,  eruption,  etc.,  the  pulmonary  affection  compared 
with  the  febrile  movement,  the  prostration,  anorexia,  etc.,  is  dispro- 
portionately mild.  The  rales  observed  are  the  sonorous  and  sibilant, 
more  especially  the  latter ;  and  these  continue,  rarely  merging  into, 
or  becoming  combined  with,  the  mucous  rales.  The  facility  with 
which  the  discrimination  is  made,  in  the  vast  majority  of  cases,  renders 
it  superfluous  to  dwell  longer  on  the  details  of  the  differential 
diagnosis. 
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SUMMARY  OF  THE  PHYSICAL  SIGNS  BELONGING  TO  ACUTE  ORDINARY 

BRONCHITIS. 

Percussion-resonance  clear  on  both  sides  of  the  chest.  In  the 
early  stage,  before  liquid  secretion  takes  place,  the  dry  rales,  espe- 
cially the  sonorous,  irregularly  present  in  a  certain  proportion  of 
cases.  After  secretion,  the  moist  rales  frequently  commingled  with 
the  dry.  The  rales  heard  on  both  sides.  The  respiratory  murmur 
at  the  upper  portion  of  the  chest  in  front  exaggerated  and  harsh  in 
the  early  stage.  Subsequently  liable  to  be  diminished  or  suppressed 
over  a  part  or  the  whole  of  the  chest.  Sometimes  reproduced 
suddenly  after  an  act  of  coughing.  In  some  mild  cases  presenring 
its  normal  intensity  and  characters.  A  rhonchal  fremitus  occasion- 
ally present. 

Capillary  Bronchitis. 

Bronchitis  is  distinguished  as  capillary,  when  the  inflammation  in^ 
yades  the  minute  bronchial  branches.  Inflammation  of  the  larger 
tubes  generally,  but  not  uniformly,  coexists.  The  capillary  tubes  or 
bronchioles,  in  other  words,  the  terminal  subdivisions,  are  not  neces- 
sarily implicated.  Extending  to  the  latter,  and  limited  to  more  or  less 
of  the  pulmonary  lobules,  the  afiection  called  broncho-pneumonia  ii 
superadded.  Capillary  bronchitis  was  formerly  described  by  medical 
writers  under  the  titles,  peripneumonia  notha,  and  suffocative  catarrL 
Its  true  character  and  seat  have  been  but  recently  understood.  It 
is  with  great  propriety  considered  to  be  a  distinct  form  of  bronchitis^ 
differing  from  the  ordinary  form  in  important  particulars,  pertaining 
to  symptoms,  laws,  and  signs,  as  well  as  to  anatomical  characters. 

The  anatomical  conditions,  on  which  the  physical  signs  are  immedi- 
ately dependent,  are,  irregular  contraction  of  the  calibre  of  the  minute 
tubes,  the  presence  of  liquid  within  these  tubes,  and  obstruction  to  the 
passage  of  air  to  and  from  the  vesicles.  The  latter  condition,  t.  e.  the 
obstruction,  is  that  to  which  the  most  distinctive  and  important 
symptoms  stand  in  immediate  relation. 

Physical  Signs  and  Diagnosis. — In  capillary,''as  in  ordinary  bron- 
chitis, the  air  within  the  pulmonary  vesicles  remaining  undiminished, 
and,  indeed,  increased  in  quantity  (excepting  the  reduction  due  to 
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the  collapse  of  lobules,  which  takes  place,  to  a  greater  or  less  extent, 
in  a  certain  proportion  of  cases,  the  percussion-resonance  is  unim- 
paired, and  acquires  an  exaggerated  clearness,  especially  at  the  supe- 
rior and  anterior  portion  of  the  chest.  A  clear  sound  on  percussion, 
and  equal  on  the  two  sides,  although  negative,  is  a  fundamental  point 
in  the  diagnosis.  Dulness  denotes  either  that  the  affection  is  compli- 
cated with  pneumonitis,  or  that  a  certain  amount  of  collapse  has 
taken  place. 

Auscultation  furnishes,  at  the  early  part  of  the  disease,  and  to  a 
greater  or  less  extent  during  its  career,  the  dry  bronchial  rales. 
Both  the  sonorous  and  sibilant  are  incident  to  this  variety  of  bron- 
chitis, but  the  latter  is  characteristic  of  extension  to  the  minute  tubes. 
The  sibilant  rale  is  sometimes  in  a  marked  degree  acute  or  whistling 
in  its  character.  The  sonorous  rales  may  be  loud  and  musical,  as  in 
eases  of  asthma,  being  appreciable  by  the  patient  himself  and  by 
others.  Both  varieties  are  generally  diffused  over  the  whole  chest. 
The  presence  of  the  rales  tends  to  drown  the  vesicular  murmur,  but 
the  latter  is  rendered  feeble,  and  may  be  abolished  by  the  obstruction 
within  the  tubes,  and  the  over-distension  of  the  cells.  The  moist  or 
mucous  rales  incident  to  ordinary  bronchitis  may  be  present,  more  or 
less,  depending  on  the  inflammation  of  the  larger  tubes,  which  usually 
coexists,  and  the  amount  of  the  consequent  mucous  secretion.  But  a 
moist  rale  characteristic  of  an  affection  of  the  minute  tubes  is  the  sub- 
crepitant.  This  rale  in  its  sensible  characters,  as  well  as  in  its 
source,  holds  an  intermediate  place  between  the  mucous,  on  the  one 
hand,  and  the  crepitant  (intra-vesicular),  on  the  other  hand.  It  is  a 
bubbling  rale,  conveying  to  the  ear  the  impression  of  the  presence  of 
liquid.  The  bubbles  seem  to  be  small,  and  somewhat  unequal  in 
size.  The  sound  is  finer  than  that  of  the  finest  mucous  rales.  It 
may  accompany  either  inspiration  or  expiration,  or  both  respiratory 
acts.  Contrasted  with  the  sub-crepitant,  the  crepitant  rale  is  still 
finer ;  it  is  dry,  i.  e.  not  conveying  the  idea  of  bubbles,  and  in  fact 
does  not  belong  in  the  category  of  the  bubbling  rales ;  the  crepita- 
tions are  equal,  and  it  is  limited  to  the  inspiratory  act.  These 
several  points  of  distinction  enable  the  auscultator  to  discriminate 
between  the  two  in  the  majority  of  instances,  by  the  sensible  charac- 
ters alone.*     The  law  of  symmetry  here,  as  in  the  ordinary  form  of 

'  In  a  case  of  capillary  bronchitis  complicated  with  lobar  pneumonitis  in  the  adult, 
the  sub-crepitant  rale  accompanied  both  respiratory  acts,  and  the  crepitant  was  distinctly 
appreciable  at  the  end  of  inspiration. 
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bronchitis,  has  an  important  bearing  on  the  diagnosis.  In  oonfor^ 
mity  with  this  law  the  sub-crepitant  rale  ia  found  on  both  sides  oj 
the  chest.  This  is  a  point  distinguishing  it  from  the  crepitant  ralq 
which,  in  the  vast  majority  of  cases,  is  limited  to  one  side-  It  is  true 
thatj  capiUary  bronchitis  occurring  generally  in  children,  the 
crimination  is  to  be  made  between  it  and  the  lobular  fpi-m  of  paea 
monitis  in  ^hich  the  inBammation  affects  both  sides.  But|  us 
be  seen  hereafter,  in  lobular  pneumonitis  the  crepitant  rale  is  rarelj 
appreciable. 

The  s^b-crepitaiit  rale  in  capillary  bronchitis  rs  heard  especiall| 
over  the  lower  third  of  the  cheat  posteriorly.    Present  in  this  situatioi] 
diffused  over  a  considerable  space,  on  both  sides,  and  the  percussioa-J 
resonance  nnimpairedj  this  combination  of  signs  in  conDection  wit 
the  symptoms  of  the  disease,  renders  the  diagnosis  positive,     Th^ 
sub-crepitant  rale,  under  these  circumstances,  becomes  pathogno 
monic.     Aside  from  its  connection  with  capillary  bronchitie,  this  ral%j 
occurs  in   oedema  of  the  lungs,  in   hscmoptysis,  in  some  caaea  oC 
phthisis,  and  in  pneumonitis.     But  the  associated  signs  and  symp^J 
tomB  in  all  cases  render  it  sufficiently  easy  to  distinguish  be  tweet] 
these  several  affections  and  idiopathic  capillary  bronchitis.     (Edema 
is  a  secondary  affection,  frequently  limited  to  one  side,  and  give 
rise  to  dalness  on  percussion,.    In  haemoptysis,  tlie  bloody  expectora 
tion  indicates  the  source  of  the  sign,  and  hemorrhage  (ejccepting  tt 
bloody  streaks  which  the  sputa  occasionally  present),  does  not  belooj 
among  the  events  liable  to  occur  in  this,  more  than  the  ordinary  for 
of  bronchitis.     In  phthisis,  the  sub-crepitant  rale  is  an  occasiona 
sign  limited  to  a  circumscribed  space  at  the  summit  of  the  chest,  and 
associated  with  more  or  less  of  the  other  signs,  as  well  as  with  th«J 
symptoms  denoting  tuberculosis.     In  pneumonitis  it  occurs  at  a  lat 
stage  of  the  disease^  after  the  diagnosis  has  been  determined,  but  th^ 
connection  is  easily  established  by  the  concomitant  physical  sign 
Yiz.,  bronchial  respiration,  bronchophony,  dulness  on  percussion,  etc^ 
those  signs  being,  in  the  vast  majority  of  cases,  limited  to  one  sid 
of  the  chest. 

If  the  practitioner  were  to  be  guided  exclusively  by  the  symptoms 
he  might  be  at  a  loss  in  some  instances  to  decide  between  the  exia 
tence  of  capiUary  bronchitis,  and  acute  pneumonitis^  or  pleuritiji] 
occurring  in  the  adult,  albeit  the  distinguishing  features  of  the  for 
mer,  as  contrasted  with  the  two  latter  affections,  are  of  a  strikingi 
character.      Acute  pneumonitis  and  picuritis  are  generally  cha 
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terixed  by  sharp,  lancinating  pains,  which  do  not  enter  into  the  symp- 
tomatic history  of  capillary  bronchitis.  The  latter,  in  the  great 
majority  of  instances,  supervenes  either  on  ordinary  bronchitis  or  pul- 
momonary  catarrh.  The  former  are  preceded  by  an  inflammatory  or 
catarrhal  affection  of  the  bronchial  mucous  membrane  in  only  a  small 
proportion  of  cases.  They  are  frequently  ushered  in  by  a  chill,  which 
18  not  observed  to  accompany  the  onset  of  capillary  bronchitis.  The 
suffering  with  orthopnoea,  the  cyanotic  hue  of  the  lips  and  surface, 
the  great  frequency  of  the  pulse,  the  rapid  progress  frequently  to  a 
fatal  issue,  distinguish  severe  cases  of  capillary  bronchitis;  these 
symptoms  not  being  present  to  the  same  extent,  save  in  rare  excep- 
tional cases,  of  pneumonitis  and  pleuritis.  But  with  the  aid  of  physi- 
cal exploration  the  discrimination  is  made  with  so  little  difficulty  that 
it  is  not  necessary  to  dwell  on  the  subject.  Both  pneumonitis  and 
pleuritis  speedily  present  certain  positive  signs,  so  constantly  present 
and  so  easily  appreciated,  that  their  absence  warrants  the  exclusion 
of  these  affections.  These  signs  are  incident  to  solidification  of  the 
hmg  in  pneumonitis,  and  the  presence  of  liquid  effusion  in  pleuritis. 
In  the  vast  majority  of  instances  they  are  confined  to  one  side 
in  both  affections.  On  the  other  hand,  the  sub-crepitant  rale,  and 
the  dry  rales  belonging  to  capillary  bronchitis,  are  diffused  uni- 
▼ersally  over  the  chest.  The  fact,  however,  is  not  to  be  lost  sight  of, 
that  capillary  bronchitis  may  become  complicated  with  lobar  pneu- 
monitis in  the  adult ;  and  it  is  to  be  borne  in  mind  that  in  these  re- 
marks the  form  of  pneumonia  peculiar  to  children  (broncho-pneu- 
monia) is  not  referred  to. 

An  instance  has  fallen  under  my  observation  of  acute  phthisis  in 
which  the  tuberculous  deposit  was  so  abundant  and  rapid  as  to  induce 
great  difficulty  of  respiration,  accompanied  with  very  rapid  pulse, 
liyidity  of  prolabia  and  face,  and  ending  fatally  by  asphyxia  within  a 
fortnight.  But  in  this  case  haemoptysis  occurred,  and  the  physical 
ngns  denoted  plainly  tuberculous  consolidation,  most  marked  at  the 
smnmit  of  the  chest.  In  such  an  instance,  an  error  of  diagnosis  could 
only  befall  one  who  depended  entirely  on  symptoms. 

Other  diseases  for  which  there  is  a  liability  of  capillary  bronchitis 
being  mistaken,  and  vice  versa,  are,  first,  certain  affections  of  the 
larynx,  inducing  the  phenomena  of  asphyxia ;  and,  second,  certain 
pulmonary  affections  in  addition  to  those  already  mentioned,  viz., 
asthma,  ordinary  bronchitis  in  connection  with  emphysema,  lobular 
pneumonitis,  or  broncho-pneumonia,  and  the  variety  of  bronchitis  to 
be  next  noticed,  called  plastic  or  pseudo-membranous. 


v^wicnU/  miiinmir:  r^oc  ihe  nks  ixundeac  so  capilLiiy  1 
Mrir^^riV^r.  wir.r;  chft  finjw  'arrled  M  the  Mp  o£  cfae  larra 
Uft/!it  of  thtf^  ffidemn,  mAj  be  iftaHiOStratiTety  seeded  hj  the 

*pfv.«trr.  of  t:hft  ;rior.cL^.  r%r<!:  In  the  aiinlCf  bax  hoc  Txaeannm] 
lif^:.  i.4  ^  paroz7>m%l  ^ff'^tit'in.  uKe  respir&aon.  in  die  niser 
#■,":!.'•;;•  f/**:.  r-f  h-i*  *ii^'r.:lj  «^:n':arrTL**^L  I;  is  cnaxaca 
^i  :•  r.'.lT  hj  *  VtCit-jr-'i'i*  or'jwin;r  ir^piradoiu  'iLsdncdve  ot  ia 
t»:\j.u.  It  iA  ariAr^or,r.'.pa.r.ir:«l  hy  ihe  freqiency  of  die  pi 
b:;  ,r.;M  to  •'lapiilary  hroncr: ::!.■».  The  difficnlcy  of  respiradu 
\/>  \Ui\  !.^r.r/:r,  ai:hoii;;rh  iriCrea.r*:'I  ac  umes,  13  persLadn^r.  TI 
Ai;frn  of  iri?!.irfi.Tjar.;on  of  the  rairmte  bronchial  tnbea  are  wi 

Laryfj;^!?,;-  in  th^;  a<l'ilr.,  an- 1  croup  in  children*  pre«enc 
c\\Mwx«\ty^  r<;f':raMft  to  tfiO  voice,  in  addition  to  other  poi 
fer^:n^:e.  Th^:  voi'^re  i«i  hoir-^:.  hu>ky,  or  extingnisheti,  whfle 
r^:rri;LiriM  ririafT^-^it^rd  In  capillar j  bronchitis.  MoreoTer,  ia 
ftoriorofi.aj  tiibnlar  breathing  and  cough  are  diagnosdc.  T 
of  i\\t'.  aii.HfnjItatory  ftign-i  of  capillary  bronchitis  in  both  i 
liorn,  a-,  in  the  forfrgoing  inistances,  renders  the  diagnosis 

A  paroxyrtrn  of  asthma  Ls  characterized  by  symptoms 
tiio.".':  \\vvMM\\UA  in  capillary  bronchitis.  The  orthopnoea  anc 
of  df:fr:ctivc  h»;matOfiifl  are  giinilar  in  the  two  affections. 
lion  of  the  obstruction  is  the  same,  viz.,  in  the  minnte 
bronchfM  ;  and  the  phyHicnl  flign.s,  exclusive  of  the  macoii 
cn'iHtant  ralen,  arc  identical  in  character.  The  sonoroa 
lant  rfilf'H  arc  (rf|ual]y,  or  even  more,  marked   in    asthin 
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fireqnency,  and  never  is  accelerated  to  the  degree  observed  in  capil- 
bury  bronchitis. 

Acute  bronchial  inflammation  extending  beyond  the  larger,  but  not 
ko  the  minute  branches,  occurring  in  a  person  affected  with  emphj- 
lema,  induces  a  train  of  symptoms  resembling  closely  those  of  the 
oqnllary  form  of  bronchitis.  The  suffering  and  labor  with  respi- 
ration, and  the  impaired  oxygenation  of  the  blood,  may  be  equally 
marked,  but  the  prognosis  is  far  less  grave.  The  existence  of  emphy- 
sema is  readily  determined  by  present  signs  taken  in  connection  with 
lihe  previous  history.  The  sonorous  and  sibilant  rales  will  be  likely 
to  be  present  in  connection  with  the  mucous  rales,  but  not  the  sub- 
erepitant.  The  coexistence  of  the  emphysema  renders  the  symptoms 
pertaining  to  the  respiration  and  hsematosis  much  less  ominous  than 
if  this  complication  did  not  exist.  The  pulse,  which,  under  these 
flircumstances,  is  a  better  index  of  immediate  danger  than  the  symp- 
toms just  referred  to,  is  less  frequent  than  in  capillary  bronchitis. 

Blild  capillary  bronchitis  occurring  in  an  emphysematous  subject, 
gives  rise  to  dyspnoea  out  of  proportion  to  the  actual  amount  of  obstruc- 
tion. Moreover,  as  such  subjects  are  generally  liable  to  asthma,  spasm  of 
the  muscular  fibres  of  the  bronchial  tubes  is  a  more  prominent  clement 
than  in  cases  in  which  the  capillary  bronchitis  is  uncomplicated, 
■ad  hence  the  difficulty  of  breathing  is  in  a  more  marked  degree 
paroxysmal.  Under  these  circumstances  the  pulse  denotes  less 
intensity  of  inflammation  and  danger  than  might  be  inferred  from  the 
pulmonary  symptoms  alonc^  These  facts,  however,  have  relation 
to  the  prognosis,  and  the  importance  of  active  therapieutical  inter- 
ference, rather  than  to  the  diagnosis. 

The  affection  with  which  capillary  bronchitis  is  most  likely  to  bo 
oonfounded,  and  from  which  it  is  with  most  difficulty  distinguished, 
18  lobular  pneumonitis  or  broncho-pneumonia.  Both  affections  are 
peculiar  to  young  subjects,  and  hence,  occasions  are  oftener  presented 
to  the  practitioner  for  discriminating  between  these,  than  between 
capillary  bronchitis  and  the  other  form  of  disease,  to  which  in  some 
of  its  features  it  bears  resemblance.  Moreover,  capillary  bronchitis 
and  broncho-pneumonia  may  actually  be  combined ;  and,  in  fact,  the 
latter  probably  always  involves  inflammation  of  the  minute  bronchial 
branches  in  direct  communication  with  the  inflamed  lobules.  In 
capillary  bronchitis,  the  inflammation  extends  from  the  larger  to  the 
minute  bronchial  tubes  generally  throughout  the  pulmonary  organs, 
either  with  or  without  the  air-cells  of  more  or  less  of  the  lobules  be- 
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coming  implicated.  In  broncho-pneumouia,  the  inflammation  extends 
from  the  larger  tubes  to  a  certain  number  of  the  air-cella  of  the 
lobules  on  each  side,  affecting,  of  course,  the  intermediate  minnte 
branches  leading  to  the  lobules  which  have  become  inflamed,  bat 
limited  to  these»  and  in  thia  respect  differing  very  materially  from 
general  capillary  bronchitis.  In  both  affections,  ordinary  bronchitis 
exists,  with  the  symptoms  and  signs  incident  thereto.  In  both,  the 
respirations  are  hurriedj  with  more  or  less  dyspnocaj  and  perhaps  with 
.©vidcneos  of  defective  hsematosis. 

In  the  lobular  form  of  pneumonitis,  as  has  been  already  stated^ 
and  as  will  appear  more  fully  hereafter^  the  characteristic  physical 
signs,  as  well  as  certain  symptoms  pertaining  to  lobar  inflammation 
of  the  pulmonary  parenchymay  are  frequently  wanting.     The  crepi- 
tant rale,  the  bronchial  respiration  and  bronchophony,  are  often  not 
discoverable.      The  matter  of  expectoration  hi   yonng  children 
swallowed.     In  view  of  these  facts,  how  is  the  differential  diagnosif'*' 
to  be  made?   The  following  are  the  chief  points  of  distinction.   Gene- 
ral capillary  bronchitis,  as  a  rule,  is  a  graver  affection  than  lobular 
pneumonitis;  the  respirations  are  more  frequent;  the  asphyxiatinj 
effects  are  greater,  and  the  symptoms  representing  these  effects,  viz., 
dyspnoea,  restlessness,  Hvidity,  in  a  corresponding  degree  more  marked. 
In  fatal  cases,  the  career  of  the  disease  is  more  rapid*     With  ref©-J 
rence  to  physical  signs,  one  source  of  difficulty  is  the  incompletenesft 
of  the  explorations  with  which  the  physician  must  be  content  in  ei- 
amining  young  chiMren,     With  care  and  perseverance  the  character 
islie  phenomena  of  pneumonitis  may,  in  some  cases,  be  discovered. ' 
In  addition  to  the  auscultatory  phenomena  just  mentioned,  if  the 
number  of  lobules  consolidated  by  inflammation  be  considerably  more 
numerous  on  one  side  than  on  the  other,  relati\^o  dulness  on  percus- 
sion may  be  apparent.     But  the  same  result  will  follow  collapse  of  ft 
greater  number  of  lobules  on  one  side  from  bronchial  obstruction 
The  sub^crepitant  rale  belongs  to  both  affections,  hut  in  lobular  pneu 
monitis  it  is  limited  in  its  seat  to  the  minute  tubes  in  immediate  re 
lation  to  the  inflamed  lobulesj  while  in  general  capillary  bronchitii| 
the  physical  conditions  for  the  production  of  the  sound  exist  every-i 
where  throughout  ttio  lungs.     In  the  latter  affection,  therefore,  th 
sub-crepitant  rale  is  diffused  over  the  whole  surface  of  the  chest ;  sknii 
in  the  former  it  is  limited  to  certain  portions.     This  is  the  most  dia^j 
tlnctive  evidence  to  be  obtained  by  physical  exploration,  provided  the 
positive  signs  of  pneumonitis  arc  not  to  he  discovered.     In  the  in- 
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Stances  in  which  the  signs  are  appreciable,  the  diagnosis  is,  of  course, 
established. 

With  due  attention  to  the  foregoing  points  of  distinction,  cases  will 
occur  in  which  the  discrimination  is  difficult,  if  not  impossible.  And 
it  may  be  remarked  that  the  uncertainty  which  must  attach  to  the 
differential  diagnosis  in  certain  instanges,  accords  with  the  present 
misettled  pathological  views  respecting  the  connection  between  bron- 
chitis and  morbid  conditions  heretofore  considered  to  be  dependent 
on  inflammation  of  the  pulmonary  lobules.  Recent  researches  tend 
to  show  that  in  a  large  proportion  of  the  cases  of  the  so-called  broncho- 
pneumonia, the  disease  is  exclusively  bronchial  inflammation,  leading 
to  collapse  of  the  lobules  to  a  greater  or  less  extent. 

Finally,  capillary  bronchitis  presents  symptoms  and  signs  belonging 
alike  to  the  form  of  bronchial  inflammation  called  plastic  or  pseudo- 
membranous, which  will  presently  be  noticed  under  a  distinct  head. 
Remarks  on  the  diagnostic  points  distinguishing  these  affections  from 
each  other,  will  bo  more  appropriate  in  connection  with  the  latter. 

SUMMARY   OP  THE  PHYSICAL  SIGNS  BELONGING   TO   ACUTE   CAPILLARY 

BRONCHITIS. 

Percussion-resonance  on  both  sides  not  diminished,  but  often 
exaggerated ;  sonorous  and  sibilant  rales  difl'used  over  the  chest,  the 
latter  more  prominent  and  abundant  than  in  ordinary  bronchitis ; 
the  8ub-crepitant  rale  on  both  sides,  and  observed  especially  at  the 
inferior  posterior  portion  of  the  chest ;  coarse  and  fine  mucous  rales 
intermingled  to  a  greater  or  less  extent. 


PSBUDO-MEMBRANOUS   OR   PlASTIC   BRONCHITIS. 

This  variety  of  bronchitis  is  characterized  by  the  exudation  of 
fibrin  on  the  mucous  surface  of  the  smaller  bronchial  tubes,  forming 
what  is  termed  false  membrane,  identical  Avith  the  deposit  which  takes 
place  within  the  larynx  and  trachea  in  croup.  The  false  membrane, 
in  cases  of  croup,  sometimes  extends  downward  into  the  bronchial 
subdivisions.  These  cases  are  not  embraced  under  the  present  head. 
The  deposit  in  plastic  or  pseudo-membranous  bronchitis  commences 
in  the  minute  branches,  and  extends  upward  towards  the  trachea.  A 
fibrinous  exudation  in  some  of  the  tubes  is  occasionally  observed  as  a 
contingent  anatomical  element  of  capillary  bronchitis ;  but  it  is  the 
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or  le-.-  vi/lrrLt.  gen-iTallj  acconir-anie'I  bj  dvspn-ia-  T!i«=*=  rii-TS 
i.^ti'!  i:»:r^  are  exp':c:>ra:-:'i  a:  iriterral?  varviaz  grearlj  ri  rfe* 
caa^rs ;  'I'lV-ir  ^f;-:t?.  sioriths.  aL  1  sometimes  even  years  ziz^rr^Bi 
Aft  Me  fr^rn  :h:=  pecuiiar  feature,  the  svmptcins  rcaj  \^  :i  r^  t'i 
acntf:  or  s  ib-acrite  bronchial  inSammatioD.  Djspii*:e3 
dfcnccfi  of  defective  haematosb  may  be  absent,  or  pres-eni  in  i  ifr« 
proportionate  to  the  amount  of  obstruction,  and  the  il^:i':«!ti3 
broncbial  ramifications  affected.  The  danger  and  the  rari:  •« 
of  the  disease  depend  on  the  circumstances  jnst  meniiont-i-  &» 
pectoration  of  false  membrane  may  be  followed  by  relief  in:-f*  rs 
complete.  Collapse  of  pulmonary  lobules,  or  solidificatio*  rrse 
exten-ion  of  the  inflammation  to  the  air-cells,  will  add  to  ihepflf 
of  the  symptoms,  and  the  danger-  Cases  in  -which  the  eniis 
takes  place  extensively  throughout  the  lungs,  present  all  the  "fa* 
ing  and  alarming  symptoms  incident  to  severe  capillary  br;c3 
and  under  these  circumstances  the  disease  may  prove  rari'lh-ii 
In  other  iiiTitances,  a  small  number  only  of  the  bronchial  ra:n:fa2« 
being  affected,  the  symptoms  are  comparatively  mild,  and  ncti::* 
live  of  immediate  danger.  Under  the  latter  circumstance.  ^ 
affection  may  continue  indefinitely,  or  recur  from  time  to  tiatJ 
after  the  expectoration  of  the  membranous  products,  terminuei 
complete  recovery. 

This  form  of  bronchitis  is  exceedingly  rare.  It  occurs  in  3* 
oftener  than  in  females.  It  is  not  limited  to  any  period  of  life.** 
it  is  moHt  frciiuent  between  the  ages  of  twenty  and  fiftv.  Pe^^ 
debilitated,  or  wlio  have  previously  had  some  pulmonary  affectioif 
more  liable  to  the  disease  than  those  in  robust  health.  Ilffiwyn* 
is  an  event  not  belonging  to  this  more  than  to  other  forms  of  l»» 
chitis,  irrespective  of  the  bloody  points  or  streaks  which  the  »• 
occasionally  present. 

The  affection  may  bo  acute  or  chronic.  It  may  be  partiiL^* 
affecting  a  certain  number  of  the  bronchial  tubes  only ;  or  ecod^ 
extending  over  the  greater  portion  of  the  tubes.  It  obeys  tbih*' 
symmetry,  like  the  other  varieties  of  bronchitis,  when  it  is  i&fff^ 
If  the  exudation  take  place  extensively,  or  if  it  occur  in  coiiM*i 
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with  Other  pulmonary  aflFections,  a  fatal  result  may  be  expected.  Of 
the  cases,  however,  in  which  false  membrane,  in  more  or  less  abun- 
dance is  expectorated,  a  large  proportion  end  in  recovery.* 

Phjffiedl  Signs  and  Biagnoais. — The  physical  signs  in  plastic  or 
pMudo-membranous  bronchitis  do  not  differ  materially  from  those 
incident  to  the  varieties  of  the  disease  previously  considered.     Ex- 
elusive  of  certain  incidental  morbid  conditions,  viz.,  collapse,  solidi- 
fication from  inflammation,  and  great  accumulation  of  liquid  products 
within  the  air-tubes,  percussion  elicits  a  resonance  clear  and  equal 
on  the  two  sides.     The  sonorous  and  sibilant  rales  will  be  likely  to 
be  heard,  on  auscultation,  more  or  less  diffused  over  both  sides  of  the 
chest.     The  moist  or  bubbling  rales  are  developed  in  the  progress  of 
the  disease,  as  in  the  other  forms  of  bronchitis.     Suppression  of  the 
rales  and  of  all  respiratory  sound  over  portions  of  the  chest,  is  liable 
to  occur  from  obstruction  of  the  tubes  by  the  exudation,  in  which 
case  it  may  be  temporary,  and  variable  in  situation  and  extent ;  or 
firom  collapse  and  solidification,  in  the  latter  case  being  more  persisting 
both  in  scat  and  duration.   The  sub-crepitant  rale  may  be  discovered, 
bat  limited  to  certain  portions  of  the  chest.    A  diagnostic  point  per- 
tains to  the  fact  last  stated.     The  presence  of  the  sub-crepitant  rale 
distinguishes  this  from  ordinary  bronchitis.     The  limited  extent  of 
surface  over  which  the  rale  is  heard,  distinguishes  the  affection  from 
capillary  bronchitis.     In  the  latter  variety,  the  sub-crepitant  rale  is 
diffused  over  the  chest.     It  is  proper  to  add,  however,  that  the  point 
of  distinction  just  stated  is  determined  inferentially,  rather  than  by 
induction  from  a  suflBcient  number  of  clinical  observations.   M.  Barth 
and  M.  Gazeaux,  separately,  have  reported  each  a  single  case  in  which 
a  peculiar  valvular  or  flapping  sound  {petit  bruit  de  soupape),  was 
heard  on  auscultation,  attributed  to  the  vibration  of  partially  de- 
tached portions  of  membranous  exudation.     It  is  doubtful  whether 
the  sound  be  sufficiently  distinctive  to  represent  the  presence  of  this 
peculiar  product  within  the  tubes.   Were  it  a  diagnostic  sign,  the  fact 
of  its  being  only  occasionally  observed,  would  render  it.  practically  of 
little  value. 

The  diagnosis  of  plastic  or  pseudo-membranous  bronchitis,  as  dis- 
tinguished from  other  varieties  of  inflammation  of  the  bronchial 
mucous  membrane,  must  be  based  almost  exclusively  on  the  charac- 

'  For  the  results  of  an  analysis  of  forty-eight  cases,  collected  from  various  sources,  by 
Br.  Peacock,  vide  London  Med.  Times,  Dec.  1854,  and  American  Jour,  of  Med, 
Sciences,  April,  1855. 
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TIk!  «Jij?':n»iii  rial  ion  of  iliis  form  of  bronchitis  from  aifectktf^ 
i|j:ifi  Li  wi'Jiiii",  wlji'rli  roinproiriirfc  respiration  and  the  fonfli 
hiiMiittto;-.!;*,  ftii'l  ilj<fn;fon;  li;iv<?  certain  symritoms  in  common,*" 
tlitf  hairi')  <liji;rr*o:jlic  points  already  noticed  in  treating  ofirf 
iind  <'iL|Hli!iry  lironcliitis,  and  it  would  be  superfluous  to  Mi 
llirni  ill  lIiIm  connrrtioii. 


Ml  MM. Ml V    (iK  THi:    niVSI'AI.    KI(iN8    nEKOXGINQ     TO    PLASTIC  01 1* 
MKMnilANOfS  nuoNcniTis. 

In  adililion  (o  \\\v  plivsical  phenomena^  positive  and  nestOK^ 
dont  to  (ttlirr  vnri(>(ir8  of  bronchitis,  a  peculiar  valvular  or  b 
Nnuntl  (A/'imV  «/«'  Houpufw)  luiH  been  observed-  The  sub  crcpiHi* 
if  pro-{'ii!»  K*r*s  dilVusod  than  in  most  cases  of  capillarr  brooctti 
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Chronic  Bronchitis. 

Bronchitis,  existing  primarily  as  an  acute  affection,  may  be  pro- 
longed and  assume  the  chronic  form,  but  occasionally  the  inflamma- 
tion is  subacute  from  the  commencement.  Contrasted  with  the 
ftcate  yaricty  of  the  disease,  chronic  bronchitis  offers  some  important 
points  of  difference,  not  only  in  its  symptoms,  effects,  and  patholo- 
gical relations,  but  as  regards  the  affections  from  which,  clinically,  it 
b  to  be  distinguished.     It  therefore  merits  separate  consideration. 

Physical  Signs. — So  long  as  chronic  bronchitis  remains  uncompli- 
cated with  any  other  pulmonary  affection,  or  with  lesions  affecting 
the  size  of  the  tubes  or  cells,  which  are  apt  to  supervene,  the  chest 
yields  a  clear  vesicular  resonance  on  percussion.  The  only  excep- 
tion to  this  rule  is,  occasionally  the  occurrence  of  slight  or  mode- 
rate dulness  from  excessive  accumulation  of  the  liquid  products  of 
the  inflammation  within  the  bronchial  tubes.  Exclusive  of  this  ex- 
ception, marked  disparity  between  the  two  sides  as  respects  reso- 
nance, assuming  the  chest  to  be  well  formed  and  symmetrical,  de- 
notes that  the  bronchitis  is  complicated  with  some  affection  which 
either  increases  the  density  of  the  lung,  such  as  collapse,  pneumonitis, 
tnberculosis ;  or,  on  the  other  hand,  abnormal  rarefaction  from  em- 
physema. Complications  exist  in  chronic,  oftener  than  in  acute 
bronchitis ;  and  hence,  clearness  and  equality  of  the  percussion-re- 
Bonance  are  found  in  connection  with  the  symptoms  of  the  former,  less 
commonly  than  in  the  latter  affection. 

The  broncliial  rales,  moist  and  dry,  are  heard  in  different  cases 
with  every  diversity  as  respects  character,  intensity,  combination, 
and  relative  predominance  of  the  different  varieties.  The  bubbling 
rales  will  be  abundant  and  diffused  in  proportion  to  the  quantity  of 
liqmd  within  the  tubes,  its  thinness  admitting  the  passage  of  air,  and 
the  extent  of  its  distribution.  The  sound  will  be  loud  and  coarse 
when  produced  in  the  larger  tubes ;  finer  and  less  intense  in  the 
smaller  branches.  These  rales  will  predominate  in  cases  characte- 
rised by  copious  expectoration.  The  vibrating  rales  will  be  especially 
prominent  in  cases  in  which  the  matter  of  expectoration  is  small  in 
quantity  and  viscid,  adhering  tenaciously  to  the  walls  of  the  tubes, 
and  not  readily  traversed  by  air.  In  cases  characterized  by  the  for- 
mation of  small  solid  mucous  pellets  (dry  catarrh),  a  clicking,  valvular 
sound,  was  described  by  Laennec  as  occasionally  present,  and  attributed 
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bj  liim  to  their  movement  within  the  tubes  to  and  fro  by  the  ciUTent 
of  air.     As  the  infiammation  is  generally  limited  to  the  larger  tubes, 
the  sonorous  are  oftcner  heard  than  the  sibilant  rales ;  and,  as  in  the 
majority  of  omm  the   expectoration  is  more  or  less  copiouSj  the 
mucous  are  more  common  in  chronic  bronchitis  than  the  dry  rales- 
Both  the  dry  and  moist  rales  may  bo  commingled  in  various  propor- 
tions ;  and  tho  different  varieties  of  each  spceiea  may  he  heard  simub 
taneously  at  different  points  on  tho  cheat*     The  numerous  diversities 
ivhieb  these  rales  may  present  are  not  only  illustrated  in  a  series  of 
cascSj  but  sometimes  at  different  periods  in  the  progress  of  the  same 
casep     On  the  other  band,  in  a  certain  proportion  of  cases  of  cfaromc 
bronchitis  J  the  bronchial  rales,  so  far  from  being  prominent,  are 
nearly  wanting.     They  are  only  present  occasionallyj  and  repeated 
explorations  may  fail  to  discover  any  of  them.     These  are  cases  in 
which  the  quantity  of  liquid  products  is  small^  and  their  removal  by 
expectoration  speedily  effected.     Sometimes  in  cases  of  this  descrip- 
tion rales  may  be  discovered,  if  pains  are  taken  to  auscultate  early  in 
the  morning,  before  the  matter  which  may  have  accumulated  during  < 
sleep  is  removed ;  when  afterward,  during  the  day,  the  tubes  being 
kept  clear  by  repeated  acts  of  coughing,  the  chest  is  free  IVom  adven- 
titious sounds.     The  presence  or  absence  of  the  rales,  and  in  a  great  ] 
measure  their  diversities,  thus  depend  on  contingent  cireumstancea, 
which  are  irrespective  of  the  severity  of  the  disease.  While  the  presence 
of  the  ralesj  in  connection  with  the  symptoms,  is  evidence  of  the  exis- 
tence of  bronchitis,  the  converse  does  not  hold  true ;  that  is,  bronchitis  \ 
may  exist  without  any  of  the  rales  being  discoverable.     The  rales  may  I 
be  suspended  temporarily  in  a  portion  of  the  chest  by  obstruction  of  ! 
one  or  more  of  the  bronchial  suhdivisionSj  and  suddenly  reproduced  | 
after  an  act  of  coughing,  by  which  the  obstruction  is  removed. 

The  vesicular  murmur,  when  not  obscured  or  drowned  by  the  rales, 
is  variable  as  respects  intensity,  but  generally  more  or  less  diminiahed, 
and  in  some  instances  scarcely,  if  at  all,  appreciable*     Ocemsionally  i  j 
respiratory  sonnd  is  heard  resembling  an  exaggerated  vesicular  mir^ 
mur,  but  harsher  as  well  as  louder  tlian  the  normal  respiration.     This  j 
modification  is  not  peculiar  to  chrome  bronchitis,  but  has  already 
been  noticed  in  connection  with  the  acute  form  of  the  disease.     At 
remarked  by  Walahe,  it  is  probably  not  of  vesicular  but  of  bronchial 
origin*     It  is,  in  fact,  an  approximation  to  a  rale.     Laennec  probably  1 
had  reference  to  this  modification,  in  stating  that  in  some  cases  of  I 
chronic  bronchitis  the  vesicular  murmur  becomes  puerile, — a  statement 
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not  confirmed  by  subsequent  observations.  And  it  is  probably  this 
modification  which  Dr.  Bowditch  terms  a  mucotcs  respiration.^  A 
rational  explanation  is,  that  the  swelling  of  the  mucous  membrane, 
or  the  presence  of  a  little  mucus,  occasions  an  audible  bronchial 
sound,  but  does  not  furnish  the  physical  conditions  for  a  fully  deve- 
loped dry  or  moist  rale. 

The  vocal  resonance  and  fremitus  in  chronic  bronchitis,  as  the 
mle,  remain  unaffected.  The  exceptions  to  this  rule  are  certainly 
extremely  infrequent.  Exclusive  of  the  vibration  perceptible  to  the 
touch  which  sometimes  accompanies  loud  rales,  it  may  be  doubted  if 
exceptions  ever  occur,  provided  the  bronchitis  be  uncomplicated. 
The  relatively  greater  degree  of  resonance  and  fremitus  on  the  right 
aide  in  health,  which  in  some  persons  is  marked,  may  have  given  rise 
to  apparent  exceptions  to  this  rule. 

Diagnosis. — The  diagnosis  of  chronic  bronchitis,  so  far  as  concerns 
the  determination  of  the  fact  of  its  existence,  is  attended  practically 
with  little  or  no  difficulty.  The  points  which  call  for  attentive  and 
Bkilfid  investigation,  relate  to  the  presence  or  absence  of  compli- 
cations and  resulting  lesions.  Is  the  bronchitis  uncomplicated  ?  or 
18  it  associated  with  dilated  bronchire,  emphysema,  pneumonitis, 
chronic  pleuritis,  or  tuberculosis  ?  These  questions  are  not  answered 
80  easily  as  the  simple  inquiry  whether  chronic  bronchitis  be  or  be 
not  present.  In  general  terms,  the  coexistence  of  other  morbid  condi- 
tions than  those  pertaining  to  the  mucous  membrane  is  to  be  deter- 
mined by  the  presence  or  absence  of  the  signs  and  symptoms  which 
belong  to  them  respectively.  The  signs  and  symptoms  distinctive 
of  other  affections  will,  of  course,  be  embraced  in  the  consideration 
of  these  affections  individually,  hereafter,  and  it  would  involve  a 
needless  repetition  to  introduce  them  in  this  connection.  Of  the 
several  affections  mentioned,  the  question  of  the  coexistence  of  tuber- 
culosis with  the  symptoms  of  chronic  bronchitis  is  oftenest  presented 
in  practice  ;  and  there  are  few  problems  in  diagnosis  more  important 
than  the  discrimination  of  the  latter  uncombined,  from  its  combina- 
tion with  the  former.  Is  this  simply  a  case  of  chronic  bronchitis,  or 
is  there  superadded  a  deposit  of  tubercle  ?  is  a  question  not  unfre- 
quently  arising  in  medical  practice,  which  is  of  momentous  import  to 
the  patient,  and  which,  for  many  reasons,  it  is  extremely  desirable 
for  the  practitioner  to  be  able  to  answer  definitively.  Prior  to  the 
introduction  of  physical  exploration,  this  question  often  presented 

'  Tbe  Youug  Stethoscopist,  page  3S,  second  edition. 
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ca?/;,  if  a^Jitc-  broriohiii.T  have  exi.^te'l  at  the  comiL'fn.'zzitr-i 
chnriO'';/*  ?ir';  Iri  favor  of  its  not  being  phtLi.sis.  Pain  L?  jrieV 
rib.-'tfjt  ill  rl:rori!o-  Ironol.it:.^.  an'l,  if  present,  Ls  slighr,  iItiiI.  iii^:- 
'- U'.n. al .  A  0  ■  i :. o-  .=  t i t'':h  i,ai n.s  are  very  com ni on  in  iLe  •'  vr- . 
pht.hi.i-.  r|  ;r;  to  tho-  circum.-cribc'l  [ileuritis  "wLich  almoa:  ii'::-:.' 
aocoi.j[i::/ii«:.^  In V.rclfr ;  ari'I  tliey  arc  rcferrc-il  to  the  suiLzii:  .:- 
':lif;>t  OM  orio  -irlr-,  or  fr';'jriontly  to  beneath  the  scapula.  TLvfr?::* 
lion.-*  anr  Ii:i'>itiially  more  or  les-?  accelerated  in  phthisis.  Tui?  > 
t;jIn.H  yuv'Ay  in  rlironic  bronchiti-?,  and  if  it  occur  is  ^^entrLj: 
pfiro;:v-:iij-.  Tl.^;  piil.-e  !.-?  often  notably  accelerated  in  ph:Li?i?.n."=' 
in  r.livnr.".  bi'/ri^liiti-s.  Kebrile  paroxysms,  occur rin<T  generallvini 
pro;^re...i  (,f  tulifMCiilohis,  do  not  belong  to  the  history  of  chronii'rr* 
cliifi.'.  \lir,ii\(>\t\yrA6  is  an  event  of  very  frequent  occurren:*  i 
phtlii.-:!.-,  and,  e.\<epting  tlie  occasional  bloody  streaks  which  the  spfl  I 
preHcnt,  it  in  never  incident  to  mere  bronchitis.  The  characterise 
Hputa  of  tiiberculo»i«,  viz.,  solid,  nummular  masses,  striated,  j*^' 
colored,  with  ni;:ged  edges,  are  not  observed  in  bronchitk  & 
microscope  reveals  in  the  sputa  of  phthisical  patients,  frequai} 
fibres  exfoliated  from  the  pulmonary  structure.  These  do  not  <«3£ 
into  the  composition  of  the  sputa  furnished  by  the  bronchial  mifi* 
membrane.  The  loss  of  weight  in  phthisis  is  generally  considenS 
and  progressive.     It  is  less  marked  in  chronic  bronchitis. 
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The  bronchial  rales  are  incident  to  phthisis,  as  well  as  to  chronic 
bronchitis ;  but  in  the  latter  affection  they  are  most  apt  to  be  heard, 
or  are  more  abundant,  at  the  inferior  and  posterior  part  of  the  chest 
on  both  sides.  In  the  fonnor  affection  they  are  heard  at  the  superior 
part  of  the  chest  in  front,  and  frequently  either  limited  to,  or  more 
pronounced,  on  one  side.  The  preceding  points  are  quite  distinctive ; 
but,  in  addition,  in  tuberculosis  there  arc  present  more  or  less  of  the 
positive  signs  of  that  disease,  rendering  the  evidence  complete.  These 
will  be  enumerated  hereafter  in  treating  of  the  diagnosis  of  tubercu- 
lous disease. 

SUMMARY  OP   THE  PHYSICAL   SIGNS   BKLONGING   TO  CHRONIC   BRONCHITIS. 

Clearness  of  the  resonance  on  percussion.  The  dry  and  moist 
bronchial  rales,  variously  intermingled,  frequently  but  not  invariably 
present,  heard  especially  over  the  base  of  the  lungs  on  both  sides. 
A  harsh  respiratory  sound  occasionally  present.  The  vesicular  mur- 
mur and  rales  sometimes  temporarily  suppressed,  and  reproduced 
suddenly  by  an  act  of  coughing,  as  in  cases  of  acute  bronchitis. 

Secondary  Bronchitis. 

Bronchitis,  either  acute  or  subacute,  occurs  as  an  intrinsic  element 
in  certain  fevers,  viz.,  typhus  and  typhoid,  especially  the  latter,  and 
rubeola.  It  may  occur  as  a  contingent  element  in  other  varieties 
of  essential  fevers.  It  becomes  developed  under  circumstances 
which  lead  the  pathologist  to  consider  it  one  of  the  forms  of  the  local 
expression  of  certain  constitutional  affections  other  than  fever.  It  is 
regarded  in  this  light  when  it  coexists  with  gout,  rheumatism, 
syphilis,  scrofula,  Bright's  disease,  etc.  In  all  these  instances  the 
bronchitis  is  secondary  to  some  general  disease.  It  is  liable,  also,  to 
be  produced  as  a  complication  of  different  pulmonary  diseases.  Thus 
it  is  apt  to  accompany  tuberculosis  and  pneumonitis,  in  these  diseases 
differing  from  the  idiopathic  form  in  being  frequently  limited  to  one 
side,  and  even  more  circumscribed ;  in  other  words,  not  preserving 
its  symmetrical  character.  In  the  instances  last  cited,  it  is  secondary 
to  local  affections.  In  this  category  may  be  included  the  frequent 
instances  in  which  it  occurs  in  connection  with  pertussis.  In  diseases 
of  the  heart  it  is  often  developed  as  a  secondary  affection.    Questions 
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relating  to  the  origin  of  the  affection  when  thus  secondarily  produced^ 
and  other  points  of  pathological  interest,  do  not  fall  withia  the  scope 
of  thk  work-  Considcxred  in  a  diagnostic  point  of  \icw,  the  varie- 
ties of  secondary^  aa  distinguished  from  idiopathic  hronehitis,  pre- 
sent peculiarities  which  are  important.  Some  of  these  hare  been 
already  incidentally  noticed.  Others  will  be  convenientlj  referred 
to  in  treating  of  the  diseases  which  remain  to  be  considered-  It  does 
notj  thereforcj  seem  advisable  to  bestow  upon  the  diagnosis  of  bron- 
chitis occurring  secondarily  special  oonsideratton,  under  d>  separate 
hoadi 


Bkonchial  or  Pulmonary  Catabrh. 


The  term  catarrh,  originally  applied  to  affections  characterized  by 
copious  liquid  secretion  or  flux,  subsequently  came  to  be  used  in  an 
extended  sense  to  embrace  most  of  the  inflammatory  aiFections  seated 
in  the  air-pass  ages*  Inflammation  of  the  bronchial  mucous  membrane 
is  more  appropriately  designated  by  the  title  branchitis^  but  the  term 
catarrh,  may  be  conveniently  retained  to  denote  either  a  morbid  state 
falling  short  of  infiammationj  or  an  extremely  mild  grade  of  inflam- 
matory action-  In  this  sense  pulmonary  or  bronchial  catarrh  ia 
illustrated  by  the  disorder  popularly  known  as  a  common  cold. 

The  pathological  appearances,  determined  mainly  by  inference 
from  those  presented  in  analogous  structures,  accessible  to  view  dur- 
ing life,  are  due  simply  to  hypersemia,  consisting  of  redness  and 
swelling.  The  mucous  secretion  is  more  or  less  increased  and  modi- 
fied. Serous  exhalation  oecnrs,  constituting,  when  abundant^  & 
variety  of  bronchorrhea*  As  thus  defined,  pulmonary  or  bronclila] 
catarrh  is  a  frequent  sporadic  and  also  an  epidemic  affection.  In  a 
certain  proportion  of  the  cases  of  influenza  the  local  morbid  conditioi 
of  the  air-passages  is  of  this  description,  a  condition  allied  to,  and 
often  eventuating  in  inflammation*  The  affection  of  the  bronchial 
mucoua  membrane  induced  secondarily  in  the  course  of  fevers,  the 
typhus  and  typhoid  fevers  especially,  in  many,  if  not  most  instances, 
falls  more  properly  under  the  denomination  of  catarrh  than  brofl 
chitis. 

Cases  of  pulmonary  or  bronchial  catarrh  may  present  auscultator 
phenomena  identical  with  those  observed  in  ordinary  bronchitis ;  thi 
contracted  calibre  of  the  tubes  at  certain  points,  and  the  presence  of 
serum  or  mucus^  constituting  the  physical  conditions  requisite  for  the 
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dry  and  bubbling  rales.  The  discrimination  between  bronchitis  and 
catarrh,  is  to  be  based  on  the  local  and  general  symptoms  which  de- 
note in  the  one  case  the  existence,  and  in  the  other  case  the  non-ex- 
istence of  inflammation ;  and  inasmuch  as  the  latter  merges  into  the 
former  so  insensibly  that  it  is  not  easy  to  define  the  exact  line  of 
demarcation  dividing  them,  it  is  not  always  practicable  to  make  the 
distinction  clinically.  The  pomt,  however,  is  not  one  of  great  prac- 
tical consequence. 

Limiting  the  attention  to  the  diagnosis,  exclusive  of  questions  re- 
lating to  etiology,  pathological  relations,  &c.,  these  few  words  com- 
prise all  that  need  be  said  under  the  head  of  pulmonary  or  bronchial 
catarrh. 
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The  iffectio::*  naci^i  in  rhe  caDcionof  this  chapter,  are  iosei 
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jronchitla  and  r»TiInijnanr  catarrh-  have  th«r  «l 


•p^''::al  n:ariife:?:a:::-n3  La  tie  Irorichial  tubes-      The  tro  5r«.i 
'illarat'-.ri  ar.1  coiLn-actloru  are  legions  aSeccinz  the  cair^resi 
Z'l'j^.i^.,     Pertiiasia  or  h'>:,p:riZ-co=igQ  is  an  infantile  diaopier. 
marj  an -I  prosiia^rnt  local  =vn:p:oms  of  which  pertain  to  ries! 
ijarv  a:r-p.Ma.Tagt-.     Aithma  L=  cliaracterize^i    bv  phenomena 
apptrar  to  Le  depenJent  on  spasm  of  the  bronchial  muscles. 


Dilatation  of  the  Broxcqial  Tube*.* 


Dilatation  of  the  bronchiro  was  scarcely  known  to 
prior  to  the  rci-earchea  of  Laennec.     The  inference  natnTaDji 
from  thi.T  f:ict  relative  to  the  rare  occurrence  of  the  lesion  i*i«* 
gethcr  correct.     The  inattention  paid  to  the  condition  of  the  Ircc 
tubes   in   autoptical   examinations  led   to   the    existence  cf 
tion  being  often  overlooked,  and  sometimes  confounded  iridi : 
culous  excavations.     The  same  remark  will  apply  in  a  great  i 
to  examinations  since  the  time  of  Laennec ;    so  that  at  the  ; 
moment  it  is  not  easy  to  determine  very  accurately  the  d««^ 
its  fre«iucncy.     Grisolle  estimates  that  in  a  very  active  hospol* 
vice  an  average  of  one  or  two  cases  will  be    likely  to  be  M^ 
annually.     Generally,  if  not  uniformly  associated  with  broQckii4 
probably,  in  most  instances,  involves  the  latter  affection  in  ii«  ] 
tion.     The  mode  in  which  it  is  produced  is   an   interesting  |#S*| 
pathological  inquiry,  admitting  of  extended  discussion.     But  ii^| 
be  a  digression  from  the  range  of  practical  topics  to  which  tluB* 

'  ('nlU;rl  Jironehiectatii.     Thiii  name  is  too  formidable  for  common  nse.  ud  1^ 
thtTi'forp  n<\iti>t  it. 
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is  limited,  to  indulge  in  more  than  a  brief  passing  allusion  to  it. 
Ijaennec  attributed  the  dilatation  chieflj  to  mechanical  distension  of 
the  bronchial  parietes  from  the  accumulation  of  mucus.  This  expla- 
nation is  now  generally  deemed  inadequate,  and  the  accumulation  is 
regarded  as  rather  the  effect  than  the  cause  of  the  dilatation.  A 
morbid  condition  of  the  walls  of  the  tubes,  impairing  their  elasticity, 
and  rendering  them  less  resisting  to  dilating  forces,  is,  probably,  as 
first  pointed  out  by  Dr.  Stokes,  a  pre-requisite,  the  result  usually  of 
prolonged  inflammation.  Hence,  the  lesion  is  one  of  the  sequels  of 
chronic  bronchitis.  With  regard  to  the  causes  more  immediately  en- 
gaged, they  are  doubtless  not  in  all  cases  the  same.  Extraordinary 
efforts  of  the  respiratory  organs,  as  in  the  violent  paroxysms  of  cough- 
ing which  occur  in  pertussis,  may  prove  the  efiicient  cause  in  some 
instances.  Obstruction  of  a  bronchus  by  the  pressure  of  an  enlarged 
bronchial  gland,  or  other  causes  preventing  the  exit  of  air  and  mucus, 
may  occasion  sufficient  distension  behind  the  obstruction  to  lead  to  per- 
manent enlargement.  But  in  the  great  majority  of  cases,  there  is  reason 
to  believe  i]p  dilatation  depends  on  a  prior  morbid  condition  of  the  pul- 
monary parenchyma.  Dr.  Corrigan^  has  described  a  special  affection 
involving  this  lesion,  consisting  in  a  morbid  deposit  around  the  tubes, 
which  assumes  the  characters  of  fibro-cellular  texture,  leading  to  atrophy 
and  obliteration  of  the  pulmonary  cells,  and,  in  some  instances,  even 
contraction  of  the  entire  lung.  Under  these  circumstances,  according 
to  his  views,  two  active  forces  are  combined  in  producing  bronchial 
dilatation.  One  is  the  pressure  of  the  atmosphere  from  within  the 
tubes  in  an  outward  direction,  to  fill  the  vacuum  caused  by  the 
diminution  of  the  bulk  of  the  surrounding  parenchyma.  The  other 
is  the  traction  exerted  on  the  bronchial  walls  in  consequence  of  the 
adventitious  fibro-cellular  deposit  becoming  attached  to  the  longitudinal 
fibres  of  the  tubes,  so  that  dilatation  in  this  way  results  from  the  shrink- 
ing of  the  surrounding  tissue.  The  morbid  condition  supposed  to  induce 
the  lesion  in  the  manner  just  mentioned.  Dr.  Corrigan  calls  cirrhosis 
of  the  lung,  from  an  apparent  resemblance  to  the  affection  of  the  liver 
known  by  that  title.  The  contraction  of  portions  of  lung  incident  to 
the  tuberculous  deposit,  and  still  more  to  the  cicatrization  of  cavities, 
may  induce  dilatation  of  the  bronchial  tubes,  the  walls  expanding  to 
compensate  for  the  vacant  space.  More  frequently,  however,  this 
result  follows  obliteration  of  more  or  less  of  the  pulmonary  cells  from 
pneumonitis,  and  the  compression  to  which  they  are  subject  in  cases 

1  Dublin  Medical  Journal,  May,  1S38. 
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of  pleurisy.  When  the  parietes  of  the  ohest  do  not  readily  CQllapse 
to  fill  tho  space  left  by  the  abaorptioii  of  the  iiitra*Tesicular  deposit 
m  pnecmonitis,  and  the  liquid  effaeion  in  pleurids,  the  bronchial 
tubes,  previously  weakened  by  the  process  of  inflammation^  yield  to 
the  pressure  of  the  inspired  air.  Under  these  circamatances  what 
will  be  presently  noticed  aa  the  uniform  or  cylindrical  variety  of 
dilatation  occurs,  aflbcting  in  some  instances  the  tubes  of  an  entire 
lobe  or  lung.  Finally,  according  to  Hope  and  Kokitanslcy,  collapse 
of  portions  of  the  lung  from  obstruction  of  the  lesser  bronchial  twigs  in 
some  cases  of  bronchitis,  when  the  collapsed  portions  are  situated  at 
considerable  depth  in  the  lung,  and  near  a  larger  bronchial  tube, 
may  give  rise  to  dilatation,  on  the  principle  which  plays  the  most 
important  part  in  tlie  production  of  the  lesion  in  connection  with 
most  of  the  affections  to  which  it  is  consecutiv^e,  viz,,  expansion  from 
the  pressure  of  the  in&pired  air  to  fill  a  vacuum,' 

With  reference  to  the  practice  of  physical  exploration^  dilatation 
of  the  bronchial  tubes  is  a  lesion  of  interest  and  importance,  from  its 
giving  rise  to  signs  which  are  liable  to  lead  to  errors  of  djagnosis. 

Following  Lacnnec,  subsequent  writers  have  described  three  varie- 
ties of  dilatation.  One  variety  consists  in  a  sphericalj  sacculated,  or 
poach<like  dilatation,  occurring  usually  in  the  third  or  fourth  aubdi- 
viaionsj  formings  in  eff'cct,  a  cavity  which  may  attain  the  si^e  of 
a  walnut,  and  according  to  llokitansky,  a  hen's  egg*  A  second 
variety,  which  is  essentially  similar^  consists  in  a  series  of  globular 
dilatations  along  the  course  of  a  tube,  the  calibre  of  the  interat* 
diate  portions  retaining  the  normal  size.  The  tube  presents  an 
appearance  compared  by  EOiotson  to  a  string  of  bead?.  In  the 
third  variety,  a  cylindrical  and  nearly  uniform  enlargement  of  a 
tube,  with  more  or  less  of  its  branches,  takes  place*  The  last  spe- 
cies of  dilatation  sometimes  extends  over  a  whole  series  of  bronehial 
BubdivisionSj  the  enlargement  gradually  increasing  toward  their  ei- 
tremitiss,  ending  abruptly  in  cul-de-sacs  ;  the  appearance  when  laid 
open  being  not  unlike  that  of  the  finger  of  a  glove.  Occasionally 
the  several  forms  of  dilatation  are  combined  in  the  same  lung- 
Bronchial  dilatation  associated  with  obliteration  of  the  cells,  and 
contraction  of  the  pulmonary  parenchyma,  is  attended  with  a.  corn^ 

1  The  reader  desirous  of  a  fuller  es position  of  ihemc^^hanism  of  tlvo  productian  of  tlii»j 
lesion  inny  cnnsult  witli  advantage  ihe  worke  on  Pathologlt^til  Anutomy  liy  Hasw,  Art 
Ed,  pnge  580,  et  ^^. ;  Jooea  and  Sieyekings,  Am.  Ed.  page  3S9;  and  Kokiliinskyt  Sf 
£d,  vol  iv,  page  5. 


DILATATION    OP    THE    BRONCHIAL    TUBES.  888 

Bponding  amount  of  diminution  of  the  size  of  the  chest,  sometimes 
with  displacement  of  the  movable  viscera.  In  all  such  instances, 
probably,  the  diminished  bulk  of  the  lung  and  consequent  collapse  of 
the  thoracic  parietes  precede  the  dilatation. 

The  surrounding  pulmonary  parenchyma  is  more  or  less  condensed. 
This  is  necessarily,  to  some  extent,  a  result  of  the  pressure  of  the 
expanded  portion  of  the  tube  ;  but  according  to  Corrigan,  in  a  certain 
proportion  of  cases  it  is  increased  by  the  exudation  of  a  solid  material 
which  preceded  the  dilatation.  The  dilated  tubes  contain  puriform 
liquid  in  greater  or  less  quantity. 

Cases  have  been  observed  in  which  several  globular  dilatations  ex- 
isted near  the  apex  of  the  lung,  communicating  by  intervening  bron- 
chise,  so  as  to  resemble  closely  a  united  group  of  excavations  similar 
to  those  not  unfrequently  met  with  in  subjects  dead  with  tuberculous 
^sease.  Under  these  circumstances  the  lesion,  on  a  superficial  ex- 
amination, might  readily  be  considered  to  have  proceeded  from 
phthisis.  In  the  other  forms,  bronchial  dilatation  was  formerly,  as 
already  remarked,*  confounded  with  phthisical  cavities.  On  the  other 
hand,  in  the  opinion  of  a  distinguished  pathologist,  many  of  the  in- 
stances of  the  so-called  cirrhosis  of  the  lung  are,  in  fact,  cases  of 
taberculous  cavities.' 

The  anatomical  conditions  sustaining  proximate  relations  to  the 
physical  signs  in  cases  of  dilatation,  are  the  degree  and  extent  of 
the  enlargement,  and  the  particular  form  which  it  assumes ;  the  size  of 
the  bronchial  tubes  connected  directly  with  the  dilated  portion,  or 
portions ;  the  presence  or  absence  of  mucus,  and  its  abundance  when 
present ;  the  diminished  bulk  of  the  lung,  partially  or  entire,  and  the 
consequent  contraction  of  the  thoracic  walls. 

Physical  Signs. — Dulness  on  percussion  generally  attends  dilata- 
tion of  the  bronchial  tubes.  The  dulness  is  due  mainly  to  the  con- 
densation and  contraction  of  the  parenchyma  which  accompany  the 
dilatation,  and  it  is  marked  and  difiused  in  proportion  to  the  degree 
and  extent  of  the  abnormal  density  which  the  lung  acquires.  The 
dulness  may  be  somewhat  increased  at  times  by  an  accumulation 

«  The  test  of  cavities  formed  by  bronchial  dilatation,  in  doubtful  cases,  is  the  presence 
of  the  characters  of  the  mucous  membrane  in  the  tissue  lining  the  cavities,  as  determined 
by  microscopical  examination. 

•  Prof.  J.  Hughes  Bennett.  I  take  the  liberty  of  making  this  statement  on  the  strength 
of  a  verbal  expression  of  the  opinion  to  tho  writer.  See  also,  Treatise  on  the  Pathology 
and  Treatment  of  Pulmonary  Tuberculosis.     Edinburgh  edition,  pages  48  and  49. 
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of  mucus  within  the  enlarged  tubes.  To  the  foregoing  rule  there  are 
exceptions.  Increased  clearness  of  percussion-resonance  is  occasion- 
ally observed,  notwithstanding  the  pulmonary  parenchyma  surrounding 
the  enlarged  tubes  is  more  or  less  condensed  and  contracted.  This 
arises  from  the  air  within  the  tubes  being  sufficient  to  overbalance  the 
abnormal  density  of  the  lung.  The  resonance  under  these  circumstances 
becomes  either  purely  tympanitic  (tubular),  or  vcsiculo-tympanitic* 
The  vesicular  quality,  in  other  words,  is  impaired  or  lost,  and  the 
pitch  raised.  The  resonance  may  even  assume  an  amphoric  character. 
Increased  clearness  is  of  course  only  present  when  the  bronchial 
tubes  are  free  from  morbid  products ;  and  as  their  condition  in  this 
respect  varies  at  different  times,  percussion  will  elicit  only  at  certain 
periods,  a  clear  sound  which  will  be  found  to  alternate  with  dulness,  the 
latter  being  present  when  the  tubes  are  more  or  less  filled  with  macus. 

The  physical  conditions  are  more  eminently  favorable  for  the  pro- 
duction of  tubular  or  bronchial  respiration,  when  the  tubes  are  unob- 
structed, provided  the  dilatation  be  of  the  cylindrical  variety.  The 
enlarged  calibre  of  the  bronchia^  and  the  pulmonary  condensation 
combine  to  render  the  respiratory  sound  non-vesicular  and  blowing. 
The  bronchial  characters  are  strongly  marked  and  the  sound  intense, 
ceteris  j^cirihus^  in  proportion  to  the  enlargement  and  increased  density. 
The  diffusion  of  the  tubular  respiration  will  correspond  with  the  space 
over  which  the  dilatation  extends. 

The  presence  of  mucus  within  the  dilated  tubes  in  greater  or  less 
abundance  gives  rise  to  moist  bronchial  or  bubbling  i^ales,  occurring 
at  irregular  periods,  and  variable  in  loudness,  as  in  simple  bron- 
chitis. A  degree  of  coarseness  approaching  to  gurgling  will  be  likely 
to  characterize  these  mucous  rales  if  the  calibre  of  the  tubes  be  con- 
siderably enlarged. 

The  vocal  resonance  is  generally  exaggerated,  and  bronchophony 
is  often  strongly  marked.  Vocal  fremitus  is  increased  sometimes  in 
a  notable  degree.  An  abnormal  transmission  of  the  heart-soonds 
may  also  be  observed. 

The  affection  in  some  instances  leads  to  changes  apparent  on 
inspection.  The  condensation  and  contraction  of  the  pulmonaij 
parenchyma  may  be  sufficient  to  cause  depression  of  the  chest  over 
the  site  of  the  lesion,  rarely,  however,  so  great  as  obtains  in  some 
cases  of  advanced  tuberculous  disease.  In  the  form  of  the  disease 
described  by  Corrigan,  the  diminished  bulk  of  the  lung  leads  to  an 
obvious  contraction  of  one  side  of  ihe  che^jt. 
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In  the  sacculated  or  cystic  variety  of  dilatation,  provided  the  en- 
largement be  considerable,  there  may  be  present  the  physical  signs 
of  a  cavity,  viz.,  the  cavernous  respiration,  gurgling,  and  in  some 
instances  pectoriloquy.  Even  metallic  tinkling  was  observed  in  a 
case  reported  by  Dr.  Barlow,  of  London.^ 

Diagnosis. — The  diagnosis  of  dilatation  of  the  bronchial  tubes  is  fre- 
quently attended  with  extreme,  and  in  some  instances  insurmountable 
diflSculty,  owing  to  the  physical  signs  being  similar  and  indeed  identical 
■with  those  incident  to  other  forms  of  disease.  The  liability  to  error 
mrising  from  the  fact  just  stated,  renders  it  important  to  bear  in  mind 
the  diagnostic  points  by  which  this  lesion  is  to  be  discriminated  from 
affections  involving  analogous  physical  conditions,  but  differing  widely 
in  pathological  features. 

Bronchial  respiration,  increased  vocal  resonance,  bronchophony, 
and  exaggerated  fremitus,  are  signs  which  accompany  the  consoli- 
dation of  lung  incident  to  pneumonitis,  and  tuberculosis.  With 
acute  pneumonitis,  dilatation  of  the  tubes  can  hardly  be  confounded, 
except  the  attention  be  directed  exclusively  to  the  physical  signs. 
The  one  is  an  acute,  and  the  other  eminently  a  chronic  affection.  As 
respects  acute  symptoms,  a  resemblance  exists  only  when  acute  bron- 
chitis supervenes  on  bronchial  dilatation.  Under  these  circumstances 
the  pulmonary  symptoms  will  be  those  belonging  to  bronchitis,  ex- 
dnsive  of  the  distinctive  features  of  pneumonitis,  viz.,  lancinating 
pains  and  the  rusty  or  bloody  expectoration.  The  characteristic 
auscultatory  sign  of  pneumonitis,  viz.,  the  crepitant  rale,  is  absent. 
Were  the  mistake  to  occur  of  attributing  the  combined  phenomena 
of  bronchial  dilatation  and  acute  bronchitis,  to  pneumonitis  (which 
with  due  care  should  not  be  made),  the  progress  of  the  disease  would 
in  a  short  time  lead  to  a  correction  of  the  error,  for  the  physical  signs 
which  were  incorrectly  supposed  to  denote  inflammatory  solidification 
are  found  to  remain,  and  perhaps  become  more  marked  after  the  local 
and  general  symptoms  of  acute  inflammation  have  disappeared.  In 
pneumonitis,  on  the  contrary,  these  signs  cease  to  be  observed,  or  at  least 
are  notably  lessened,  shortly  after  the  symptoms  denote  resolution  of 
the  inflammation.  From  chronic  pneumonitis  the  discrimination  must 
be  less  easy.  But  chronic  pneumonitis  is  an  affection  so  rare  that,  prac- 
tically, the  fact  of  its  occasional  occurrence  may  almost  be  disre- 
garded.  When  it  occurs,  it  is  generally  preceded  by  the  acute  form  of 

»  Guy's  Hospital  Reports,  1817. 
25 
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the  dtaease,  If  m  a  doubtful  case  tUe  pre-existence  of  acute  pneu- 
monitiB  be  clearly  determineilj  tliis  constitutes  an  important  diagnostic 
poinfc.  Moreover,  chronic  pncumonitifj  is  accompanied  bj  general 
symptoms  indicative  of  a  graver  malady  than  simply  bronchial  dila- 
tation. The  situation  of  the  pulmonary  affection,  as  indicated  by  the 
physical  signSj  ia  a  point  of  importance.     Pneumonitis  in  the  great 

I  'majority  of  cases  attacks  the  inferior  lobe ;  bronchial  dilatation 
most  instances  is  seated  in  the  upper  lobe* 

The  difficulty  of  diagnosis  relates  chiefly  to  the  diserimination 
bronchial  dilatation  from  tuberculous  diacage.    Each  of  the  two  forms 
of  dilatation,  viz,,  the  sacculated  and  cylindrical,   furnishes  signa 

I  Vhich  belong  equally  to  different  stages  of  phthisis.  Bronchial  re- 
spiration, bronchophony,  increased  vocal  frcmittiSj  which  attend 
cylindrical  dilatation,  denote,  under  certain  circamstancCEj  the  pre- 

*iencc  of  crude  tubercle.  Cavernous  respiration  and  gurgling  are  the 
signs  of  an  excavation  in  forty-nino  of  fifty  casca  tuberculous  in  its 
origin.  The  discrimination  is  to  be  bascfl,  not  on  ]ntrin??ic  difference 
in  the  physical  phenomena,  but  on  circumstances  incidental  theret<jp 
and  on  the  symptoms.  Reasoning  from  negative  facts,  we  tnmy 
arrive  at  the  conclusion  that  the  phenomena  are  duo  to  bronchial 

^  dilatatioDj  because  the  absence  of  coexisting  evidence  of  tuberculons 

f  ^sease  renders  it  probable  that  the  latter  disease  may  be  excluded* 
The  differential  diagnosis  invokes  different  points,  whether  the 

p^atation  bo  cylindrical  or  sacculated,  but  the  physical  pigns  bdtsg 
different  in  the  two  varieties^  they  claim  separate  consideration. 

Dilatation  of  the  cylindrical  variety  may  present,  as  just  stated,  a 
group  of  physical  signs  which,  in  connection  witli  cough  and  eacpec- 
toration,  may  appear  to  indicate  a  tuberculous  deposit.  What  are 
the  circumstances  favoring  the  conclusion  that  these  signs  and  gymp* 
toms  are  due,  not  to  tuberculous  disease,  but  to  dilatation  of  the  tubes  t 
The  situation  of  the  physical  signs,  viz.,  the  bronchial  respiration  and 

rironchophony,  is  an  important  point.     A  deposit  of  tubercle  tatci 

[place,  in  the  vast  majority  of  cases,  first  at,  or  near  the  apex  of  the 
ang.     The  physical  signs  of  tuberculous  consolidation  arc  therefore 

^  found  at  the  summit  of  the  chest,  especially  marked  in  the  clavieulaT, 
iupra-clavicular,  and  infra-clavicular  regions.  The  phenomena  dae  to 
bronchial  dilatation,  on  the  other  hand,  are  oftener  manifested  oftr 
the  middle  portion  of  the  chest,  than  at  the  summit.     Tahen  in  con- 

pnection  with  otlier  circumstances,  this  is  a  strong  diagnostic  pomt; 
but  it  is  to  be  borne  in  mind,  tliat  the  rule  with  respect  to  the  situ»^ 
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tion  of  the  tabercolous  deposit  is  not  without  exceptions,  so  that  this 
point,  by  itself,  is  by  no  means  sufficient  for  the  diagnosis. 

More  or  less  dulness  on  percussion,  as  has  been  seen,  attends  dila- 
tation, dependent  on  the  degree  and  extent  of  the  coexisting  conden- 
sation. The  bronchial  respiration  and  bronchophony  are  due,  in  part, 
to  the  greater  density  of  the  pulmonary  tissue,  but  more  to  the  en- 
larged calibre  of  the  tubes.  In  tuberculous  disease,  these  phenomena 
proceed  exclusively  from  the  consolidation ;  and,  other  things  being 
equal,  they  are  intense  in  proportion  to  the  increased  density  of  lung. 
Hence,  in  tuberculous  disease,  bronchial  respiration  and  bronchophony 
•re  not  observed  in  a  notable  degree  without  physical  evidence  of  a 
oonsiderable  amount  of  consolidation  being  at  the  same  time  afforded 
by  percussion.  In  dilatation,  on  the  contrary,  the  enlargement  of  the 
calibre  of  the  bronchial  tubes  may  be  considerable,  and  the  conden- 
sation moderate  or  slight.  Under  these  circumstances,  the  bronchial 
reapiration  and  bronchophony  may  be  strongly  marked,  while  the 
•  percussion-resonance  is  but  little  impaired.  A  striking  disproportion, 
then,  between  these  auscultatory  phenomena,  and  the  evidence  fur- 
nished by  percussion  of  pulmonary  solidification,  authorizes,  to  say 
the  least,  a  presumption  in  favor  of  dilatation. 

The  point  to  which  most  importance  is  to  be  attached  is  the  ab- 
sence of  the  rational  evidence  of  phthisis  derived  from  the  history 
and  symptoms.  In  cases  of  dilatation,  cough  and  expectoration  gene- 
rally have  existed  for  a  long  period.  If  the  affection  be  tuberculous, 
certain  events  and  results  are  to  be  expected,  which,  if  the  affection 
be  dilatation,  the  case  will  not  be  likely  to  present.  Among  tbese 
events  and  results  the  most  prominent  are  progressive  and  marked 
emaciation,  loss  of  muscular  strength,  pallor  of  the  countenance, 
hsemoptysis,  lancinating  pains  in  the  chest,  diarrhoea,  marked  accele- 
ration of  the  pulse,  hectic  paroxysms,  night  perspiration,  chronic 
Imryngitis.  If  all  these  are  absent,  the  fact  favors  the  supposition  of 
dilatation  being  the  pathological  change  giving  rise  to  physical  phe- 
nomena which,  associated  with  more  or  less  of  the  symptomatic  phe- 
nomena just  enumerated,  would  denote  unequivocally  the  existence  of 
tuberculous  disease.  Occasionally,  however,  it  happens  in  cases  of 
phthisis,  that  nearly  all  these  rational  indications  are  wanting. 
Hence,  under  these  circumstances  it  is  not  safe  to  decide  positively 
from  their  absence  that  tuberculosis  may  be  excluded. 

From  this  consideration  of  the  differential  diagnosis  it  will  be  justly 
inferred  that  it  is  extremely  difficult  to  determine  that  certain  phy- 
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sical  signs  are  due  to  cjlindrical  dilatation  of  the  bronchial  tubes, 
and  not  to  tuberculous  aolidification,  In  fact,  the  discrimination  can 
rarely  be  made  with  great  positiveness.  This  would  be  a  serious 
itnpedimetit  in  the  way  of  determining  the  exiatenco  of  phthisis,  were 
caaes  of  dilatation  of  frequent  occurrence.  Fortunately  for  diagnosb, 
although  unfortunately  for  human  life,  the  latter  lesion  ii  as  rare  as 
the  former  affection  is  common.  And  for  this  reason  were  the  prac- 
titioner to  disregard  the  fact  that  cases  of  dilatation  are  occasionally 
met  withf  and  not  attempt  to  make  the  discrimlQation  in  practice,  the 
chances  of  a  false  diagnosis  are  small. 

Dilatation  of  the  sacculated  or  cystic  Tariety,  giving  rise  to  cayer- 
nous  signs,  viz,,  cavernous  respirationj  circumscribed  mucous  rales  or 
gurgling,  and  in  some  instances  pectoriloquy,  have  occasionally  led 
those  most  experienced  and  skilled  in  physical  exploration  Into  the 
^Tor  of  inferring  the  existpnco  of  a  tuberculous  excavation. 

The  situation  of  the  cavity  is  an  important  point,  for  reasons 
already  stated. 

Tuberculous  excavations  are  generally  surrounded  with  conside- 
rable solidification  from  the  presence  of  crude  tubercle.     Hence  tliw 
cavernous  signs  furnished  by  auscultation  usually  coexist  with  marked 
dulness  on  percussion.     This  is  less  uniformly  true  of  cavities  formed 
[ly  dilatation  of  the  bronchiae.    The  preacnce  of  cavernous  signs,  there- 
fore, with  slight  dulness  surrounding  the  site  of  the  cavity,  favors 
the  hypothesis  of  dilatation.     The  signs  of  cavities  from   dilatation 
i^may  be   unattended   hj   any   appreciable   dulness    on    percusisioti. 
^Thls  was  true  of  a  case  of  bronchial  dilatatioOj  simulating  phthisis, 
^Teported  by  Louis,^     In  the  case  referred  tOj  an  error  of  diagnosis  is 
admitted  by  that  conscientious  and  accomplished  observer.     In  view 
of  the  law  of  phthisis  by  which  the  deposit  almost  uniformly  takes 
^place,  first  at,  or  near^  the  apex  of  the  lungj  if  the  percussion *res<h 
Tfjance  above  the  site  of  a  cavity,  in  other  words  in  the  supra  and  infra- 
I  clavicular  region  on  the  same  side,  be  found  to  be  clear  and  vesicular, 
ihis,  although  by  no  means  positive  proof  against  the  existence  of 
tuberculosis,  since  the  law  just  stated  is  not  invariable,  concurs  witl 
other  circumstances  to  render  the  supposition  of  dilatation  prohabli*. 
Another  point  pertaining  to  the  physical  signs  is  api)licablc  to 
!  both  varieties  of  dilatation,  but  to  the  present  variety  more  partiou- 
[larly*     The  dilatation  is  generally,  or  at  least  frequently,  Umited  to 
Due  lung.     A  tuberculous  deposit  takes  place  first  in  one  lung,  and 

,  '  Rechefches  sxit  la  Phtliisle. 
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in  the  great  majority  of  cases,  shortly  afterward  in  the  other  lung. 
In  cases  of  phthisis,  therefore,  advanced  to  the  stage  of  excavation, 
there  may  be  expected  to  be  present  on  both  sides  of  the  chest  phy- 
sical signs  of  tuberculous  disease.  Now,  if  with  the  evidences  of  a 
cavity  on  one  side,  the  other  side  yield  no  signs  of  disease,  the  fact 
fkvors  the  exclusion  of  tuberculosis. 

If  a  case  has  been  under  observation  for  a  considerable  period,  the 
existence  of  tuberculosis  is  evidenced  by  the  physical  signs  of  excava- 
tion becoming  developed  where  previously  the  signs  had  denoted 
solidification.  This  succession  of  physical  phenomena  does  not 
belong,  certainly  to  the  same  extent,  to  the  history  of  dilatation. 
And  with  some  qualification  and  occasional  exceptions,  the  general 
rule,  laid  down  by  Stokes  on  this  subject,  probably  holds  good,  viz. : 
**  In  phthisis,  we  have  first  dulness,  and  then  cavity ;  while  in  dilated 
tubes,  we  have  first  cavity,  and  then  dulness.'' 

The  persistency  of  the  cavernous  signs  without  material  alteration 
for  weeks,  months,  and  even  years,  is  another  point  pertaining  to 
physical  exploration,  which  has  considerable  diagnostic  weight.  A 
stationary  condition  after  the  stage  of  excavation  in  phthisis  is  reached, 
is  possible,  and  occasionally  occurs,  but  only  as  a  rare  exception  to 
the  general  rule. 

A  notable  degree  of  flattening  of  the  chest  at  the  summit  is  strong 
evidence  against  dilatation,  the  depression  thus  limited  in  this  afiec- 
tion  never  being  strongly  marked. 

The  absence  of  the  rational  evidence  of  phthisis  derived  from  the 
history  and  symptoms,  applies  with  greater  force  to  the  discrimina- 
tion when  the  question  relates  to  the  presence  of  sacculated  dilatation 
or  phthisis  advanced  to  excavation,  for  a  longer  duration  of  the  tu- 
berculous disease,  if  it  exist,  is  implied,  and  therefore  the  events  and 
results  characteristic  of  the  latter  affection  are  less  likely  to  be 
wanting.  A  cavity  without  notable  emaciation,  loss  of  strength, 
pallor,  haemoptysis,  lancinating  pains,  recurring  diarrhoea,  frequency 
of  pulse,  hectic  fever,  night  perspirations,  or  chronic  laryngitis,  but 
associated  with  more  or  less  cough  and  expectoration  of  long  dura- 
tion,  may  be  attributed  to  dilatation  with  much  confidence.  In  this 
statement  it  is  of  course  understood  that  cavities  from  abscess,  or 
circumscribed  gangrene,  are  excluded. 

In  connection  with  the  subject  of  the  differential  diagnosis  of  dila- 
tation and  tuberculosis,  the  fact  is  not  to  be  lost  sight  of,  that  both 
may  exist  conjointly.     As  remarked  by  Walshe  :    "  This  compound 
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State  ia,  probablyj  beyond  the  reach  of  diagnosis."  Dr*  Bowditct 
giYes  an  instance  of  a  youth  who  consulted  him  five  minutes  after  an 
attack  of  haemoptysis,  stating  that  he  Iiad  been  quite  well  up  to  thid 
occurrence,  save  that  he  was  liable  at  times  to  a  coiigli,  and  in  earlj 
life  had  had  severe  pulmonary  symptoms.  Expecting  to  find  few  H 
any  physical  Bigns  of  disease,  Dr.  B>  was  surprised  at  disco verinj 
bronchial  and  cavernous  respiration,  with  bronchophony  and  pector 
loquy,  throughout  the  whole  of  the  left  lung*  On  this  side  ther 
was  a  contraction  as  if  from  old  pleurisy.  Three  months  afterwar 
death  occurred  from  tubercles  developed  in  the  other  lung^  and  tho-^ 
broDchisD  enormously  dilated  were  found  to  fill  up  the  major  part  of 
the  lung  over  which  had  been  heard  the  physical  signs  above  inen- 
tioned.  The  protective  influence  of  dilatation  against  tubercle  ia-j 
ilhtstrated  in  this  instancej  the  deposit  taking  place  in  the  lung  fre 
from  that  lesion, 

A  case  which  recently  came  under  my  observation  will  serve  t0i| 
illustrate  certaiu  of  the  diagnostic  points  involved  in  the  differentia 
diagnosis  of  dilatation  and  tuberculosis,  and  at  the  same  time,  thi 
difficulty  of  discriminating  with  positiveness.     The  patient,  aged  4t5j  i 
blacksmith,  had  suffered  from  cough  and  expectoration  for  fifteeal 
years.     Ho  stated  that  he  had  had  several  haemorrhages  from  thi 
lungs*     He  had,  howover,  continued  to  labor  at  his  trade  till  withiii| 
a  few  weeks,  and  was  then  interrupted  not  by  an  Increase  of  his  pul-: 
monary  symptoms,  but  by  an  affection  of  a  testicle-     He  was  m 
emaciated ;  did  not  present  the  aspect  of  a  tuberculous  patient,  and 
had  recently  gained  in  weight.     Over  the  left  chest  the  pcrcussioE-! 
resonance  was  moderately  dull,  with  a  somewhat  tympanitic  quality.; 
Over  the  upper  and  middle  thirds,  in  front,  of  the  left  side,  bronchiall 
respiration  was  intense,  the  expiration  notably  prolonged,  high  tii| 
pitch  J    and   metallic.       Strong   bronchophony   coexbtcd,    the   voio 
seeming  very  near  the  ear.     Whispered  words  were  accompanied  byi 
strong  souffle,  and  transmitted  to  the  ear  with  considerable  distinctnc 
(whispering  pectoriloquy).     The  right  side  presented  a  well-evolve 
and  perfectly  normal  vesicular  respiration,  with  clear  vestcalar  pcp 
cussion-resonance* 

The  history,  symptoms,  and  signs  in  this  case  certainly  point  t»l 
dilatation*  But  the  occurrence  of  hremoptysis  renders  it  doubtful] 
whether  the  case  be  not  one  of  tuberculosis,  presenting  deviatJoD 
from  the  usual  course  of  that  disease,  I  cite  the  case  to  show 
uncertainty  which  must  frequently  attend  the  diagnosb. 
*  Young  Steihoacopiii,  ioeoud  edi^on,  puge  IQ4. 
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8UMMABT  OP    THE   MORE  IMPORTANT  OP    THE    DIAGNOSTIC    CHARACTERS. 

The  physical  signs  accompanying  cylindrical  dilatation,  viz.,  bron- 
chial respiration,  exaggerated  vocal  resonance,  or  bronchophony, 
and  increased  vocal  fremitus,  found  to  be  persistent,  and,  unless  acute 
bronchitis  coexist,  unattended  by  any  of  the  signs  and  symptoms  of 
acute  pneumonitis.  If  acute  bronchitis  coexist,  certain  of  the  signs 
and  symptoms  distinctive  of  acute  pneumonitis  absent,  viz.,  lancina- 
ting pains,  bloody  or  rusty  expectoration,  and  the  crepitant  rale. 
The  bronchial  respiration  and  bronchophony  not  diminished,  and 
perhaps  increased  after  the  symptoms  of  acute  bronchitis  have  dis- 
appeared. The  previous  history  not  showing  the  existence  of  prior 
acute  pneumonitis,  which  is  generally  true  of  cases  of  chronic  pneu- 
monitis. The  bronchial  respiration  and  bronchophony  oftener  found 
over  the  upper  than  over  the  lower  lobe.  Frequently  a  disproportion 
between  the  auscultatory  phenomena,  and  the  evidence  of  solidifica- 
tion afforded  by  percussion.  The  general  symptoms  denoting  a  less 
grave  affection  than  chronic  pneumonitis. 

Contrasted  with  phthisis,  the  auscultatory  phenomena,  viz.,  bron- 
chial respiration,  bronchophony,  cavernous  respiration,  gurgling,  and 
pectoriloquy,  rarely  found  at  the  summit  of  the  chest.  Frequently, 
the  dulness  on  percussion  relatively  to  these  auscultatory  phenomena, 
proportionately  less  than  in  most  cases  of  tuberculosis ;  and  in  some 
instances  no  dulness  existing,  or  the  percussion-resonance  clear  at  the 
summit.  The  physical  signs  when  strongly  marked  and  diffused  over 
a  considerable  space,  inclusive  of  the  phenomena  due  to  cavities,  fre- 
quently limited  to  one  side  of  the  chest.  The  cavernous  signs  not 
preceded,  but  sometimes  followed,  by  notable  dulness  on  percussion. 
The  physical  phenomena  persisting  for  a  long  period  without  any 
material  alteration.  Absence  of  the  rational  evidence  of  phthisis 
derived  from  the  symptoms  and  effects  of  the  lia^tter  affection,  such  as 
great  emaciation,  feebleness,  ansemia,  haemoptysis,  sharp  pleuritic 
pains,  tuberculous  fever,  hectic,  night  perspirations,  and  chronic 
affection  of  the  larynx. 


Contraction  of  the  Bronchial  Tubes. 

Abnormal  diminution  of  the  calibre  of  the  bronchial  tubes  may  be 
produced  in  different  modes,  and  occurs  in  various  pathological  con- 
nections.    It  varies  in  extent,  being  sometimes  limited  to  a  small 
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spaoe,  mii  in  other  instances  extending  to  considerable  distaace*     Iti  j 
situation  may  lie  near,  or  more  »r  less  remote  from  the  primary  bron- 
chue.     In  degree  it  is  variable.     It  may  end  in  complete  obliteration- 1 
Obliteration  of  the  bronchial  tubes,  strictly  considered,  is  a  lesion  dis- 
tinct from  contraction.    For  practical  pnrposeSj  however,  it  suffices  to*^ 
notice  both  nnder  the  head  of  contraction,   Aa  occurring  in  conne«>n 
tion  with  the  different  varieties  of  bronchitis,  contraction  and  even*! 
obliteration  of  broncbise  have  been  already  referred  to,     Exclusive! 
of  these  connections,  existing  as  permanent  lesions,  they  are  rai^^ 
and  to  determine  their  existence  during  life  by  signs  and  syniptomS|'l 
in  the  great  majority  of  instances  is  probably  impossible*     To  the{ 
diagnostician  they  aro  interesting,  chiefly  in  the  light  of  disturbing 
clementSj  as  it  were,  in  physical  exploration,  giving  rise  to  phe-^ 
nomena  which  may  simulate  other  affections  or  modify  their  cha 
tera,  occasioning  embarrassment  if  not  error* 

The  attention  of  pathologista  was  first  called  to  the  oecaaional  oo*^  ] 
cnrrence  of  permanent  contraction  and  obliteration  of  the  bronchial 
tubes  by  a  French  observer,  M.  lleynaud,  in  1835,'  Reynaud  was  i 
led  by  his  observations  to  the  opinion  that  bronchial  obliterations  were 
not  very  uncommon,  liasse,  however,  suggests  that  he  may  not  have 
distinguished  in  all  instances  between  the  simple  obstruction  produced 
by  the  presence  of  exudation  of  lymph  in  plastic  bronchitis,  and 
acute  obliteration  arising  from  organization  of  the  exudation,  or  ad- 
hesion of  the  walls  of  the  tubes.  Ae  described  by  Reynaud,  and 
others,  contraction  and  obliteration  may  be  continuous,  extending 
either  over  a  single  tube  or  a  series,  and  sometimes  all  the  tubes  of  a 
lobe,  which  is  compared  by  Prof.  Gross,  to  continuous  stricture  of  tie 
urethra,  or  the  tubes  may  be  narrowed  or  closed  at  one  or  more  points, 
as  if  a  ligature  had  been  applied,' 

The  obstruction  incident  to  obliteration,  or  a  considerable  degree 
contraction,  induces  other  physical  changes  in  the  pulmonaiy 
rgana.  Dilatation  of  the  tubes,  forming  either  a  pouch-like  carity 
just  before  the  point  of  the  obstruction,  or  an  enlargement,  extending 
more  or  less  along  the  tube  leading  to  that  point,  is  apt  to  follow. 
Beyond  the  contracted  or  obliterated  tubes,  the  pulmonary  lobules 
dependent  thereon  for  their  snpply  of  air,  become  atrophied,  shrivelledi 
or  collapsed.     And  in  consequence  of  the  effect  just  mentioned,  sur- 

M^m.  <Se  rAcadi^mle  Roy,  de  MM.  voL  iv.  1835. 
•  ThesA  two  yurietlea  are  described  and  figured  in  Gra&s's  Paihological  AuaUJiny,  ia 
wbicb  iho  refider  is  referred. 
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rounding  lobules  are  likely  to  take  on  an  abnormal  increase  of  bulk, 
becoming,  in  other  words,  emphysematous.  This  compound  state 
defies  diagnosis. 

It  is  obvious,  that  the  extent  of  the  consecutive  pulmonary  changes, 
together  with  the  symptoms  and  signs,  will  depend  on  the  size  of  the 
bronchial  tube,  or  tubes,  which  are  contracted  or  obliterated,  as  well 
as  on  the  amount  of  obstruction,  provided  complete  occlusion  does 
not  exist.  Continuous  obliteration  affects  usually  the  smaller  divi- 
sions of  the  bronchiae.  Contraction  or  obliteration  limited  to  a  small 
portion  of  the  tube,  is  observed  principally  in  bronchiae  of  the  second 
or  third  order.*  Obstruction  more  or  less  complete,  however,  has  been 
met  with  at  different  situations  between  the  bronchi  and  the  minute 
ramifications.  Seated  in  a  primary  division  of  the  bronchi,  or,  if 
the  contraction  or  obliteration  be  continuous,  extending  over  all  the 
tubes  of  an  entire  lobe,  the  functions  of  the  lobe  will,  of  course,  be 
interrupted  or  suspended,  according  as  the  supply  of  air  is  more  or 
less  diminished  or  cut  off.  The  atrophy  and  collapse  of  the  lobe 
which  ensue  are  proportionate  to  the  obstruction.  These  results  will 
be  less  extensive,  of  course,  in  proportion  as  the  obstruction  is  limited 
to  the  smaller  tubes. 

The  immediate  local  causes  of  diminished  calibre  of  the  tubes,  and 
obliteration,  are  either  situated  within  or  exterior  to  the  bronchiae. 
Within  the  tubes,  they  consist  of  plastic  exudation  upon  the  mucous 
surface ;  a  tuberculous  deposit,  occurring  at  the  same  time  within  the  • 
Yesicles  ;  hypertrophy  of  the  mucous  membrane ;  morbid  excrescences 
springing  therefrom ;  contraction  from  cicatrized  ulcers ;  foreign 
substances  received  from  without,  and  solid  morbid  products,  viz., 
calcareous  formafons,  melanotic  cysts,  or  acephalocysts  gaining  en- 
trance into  the  tube  from  within.  In  the  list  of  causes  seated  in  the 
interior  of  the  tube  are  also  to  be  included  submucous  deposits  of 
serum,  or  lymph,  carcinomatous  matter,  etc.  The  causes  situated 
exteriorly  act  by  producing  pressure  on  the  tube,  or  tubes.  •  Among 
the  numerous  causes  embraced  in  this  class  are  enlarged  bronchial 
glands ;  masses  of  tubercle ;  aneurismal  or  other  tumors ;  and  pleuritic 
effusions.  Several  cases  were  reported  some  years  ago  by  Mr.  T. 
W.  King,  of  London',  in  which  pr  ssure  of  the  left  auricle,  in  connec- 
tion with  enlargement  of  the  heart,  was  found  to  have  occasioned 

>  Grosses  Path.  Anat  page  419. 

•  Guy's  Hospital  Reports,  April,  1838.     For  summary,  see  Gross's  Path.  Anat,  page 
420. 
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considerable  flattening  of  the  left  bronchus,  reducing  its  calibre  suffix 
ciently  to  produce  partiiil  obstruction.     From  the  foregoing  etiume^j 
ration,  it  h  evident  that,  as  already  stated,  the  pathological  relations 
of  contraction  and  obliterAtion  of  the  tubes  are  variona. 

Tliat  tbesG   lefilona  give  rise  to   important  symptoms  and   signs  it  I 
certain.     Embarrassment   of  respiration,  manifested   bj    dyspnoea,  ] 
may  accompany  cases  in  which  the  obstruction  is  seated  in  a  bronchial 
tube  of  large  size,  more  especially  when  the  obstruction  is  rapidly^  I 
induced,  and  if  it  occur  in  connection  with  some  other  affection  whick  [ 
compromises  the  pulmonary  functions.     Nothing,  however,  pertaining'^ 
to  the  embarrassment  of  respiration  would  indicate  specially  theaa 
lesions.     The  signSj  theoretically  determined,  are  dulness  on  percua- 
slon  in  proportion  to  the  number  of  pulmonary  lobules  shrivelled  or  I 
collapsed,  provided  emphysematous  dilatation  of  the  surroimdiiigi 
cells  be  not  sufficient  to  compensate  for  the  condensation.     In  th©  ( 
latter  case  the  clearness  may  be  preserved^  with  perhaps  a  vesioulo- 
tympanitic  quality.     Both  conditions^  L  e^  the  collapse  of  cortata  i 
lobules,  and   the  over-distension  of  others,  combine  to  render  tha  ! 
respiratory  mnrmur  feeble  or  inaudible.     The  phenomena  incident 
to  bronchid  dilatation  may  cocxistj  and  supersede  those  due  directl/ 
to  the  contraction  or  obliteration  of  the  tubes.     In  like  manner  the  i 
signs  belonging  to  the  latter  may  be  lost  among  those  to  which  the  j 
various  associated  morbid  conditions  give  rise.     If  the  situation  audi 
degree  of  the  obstruction  be  such  as  to  occasion  collapse,  more  or 
less  complete,  of  an  entire  lobe,  depression  of  the  thoracic  walls  will 
follow.     This,  as  well  as  the  other  signs,  will  be  likely  to  be  presented 
over  the  superior  and  middle  thirds  in  front,  owing  to  the  fact  thtl  j 
the  lesions  have  been  oftener  found  in  the  upper  than  in  the  lower 
pulmonary  lobes. 

Finally,  to  determine  positively  the  existence  of  these  lesions  during  , 
life,  as  already  stated,  is  not  to  ho  expected  in  the  great  majority  of  I 
instance:^.  Tlie  coexistence  of  feebleness  or  absence  of  respiratory  j 
sound,  with  dulncss  and  perhaps  depression,  under  circumatanoeiJ 
when  this  combination  of  signs  is  not  otherwise  explicable,  pointa  to 
obstruction  of  a  large  bronchial  tube,  and  this  opinion  may  some timei  | 
be  formed  with  considerable  confidence*  The  grounds  for  this  opinion  1 
are  less  in  proportion  as  the  contraction  and  obliteration  are  limited.  | 
The  same  combination  of  signs,  situated  elsewhere  than  at  the  sum-  \ 
mit  of  the  chest,  warrants  a  suspicion  of  the  existence  of  these  lesiona. 
This  suspicion  may  he  indulged  the  more  if  the  patient  have  suffered! 
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from  chronic  bronchitis ;  and  still  more  if  plastic  exudation,  in  the 
form  of  bronchial  moulds,  or  if  calculi,  have  been  expectorated.  Situ- 
ated at  the  summit  of  the  chest,  these  signs  would  be  considered  to 
denote  a  tuberculous  deposit ;  and,  it  is  not  improbable,  as  intimated 
by  Stokes,  that  in  a  certain  proportion  of  the  instances  in  which  a 
false  diagnosis  of  phthisis  is  made,  the  physician  is  misled  by  the 
phenomena  due  to  permanent  obstruction  of  bronchise.  Fortunately 
for  diagnosis,  the  lesions  are  extremely  rare. 


Pertussis — Hooping-Cough. 

The  seat  of  hooping-cough  is  indeterminate ;  but  its  primary  and 
prominent  symptoms  appear  to  depend  on  a  morbid  condition  of  the 
bronchial  tubes.  Nosologically,  it  may  properly  enough  be  classed 
among  neurotic  affections,  and  like  the  other  neuroses  it  is  devoid  of 
any  appreciable  anatomical  characters.  The  morbid  appearances 
found  after  death  do  not  belong  intrinsically  to  the  disease,  but  are 
due  to  its  complications,  independently  of  which  it  very  rarely,  if  ever, 
proves  fatal.  The  most  frequent  complications  are  bronchitis  and 
pneumonitis.  Others  less  common,  are  tuberculosis,  croup,  pleuritis, 
enteritis,  and  convulsions.  I  have  observed  abdominal  tympanitis 
irrespective  of  any  other  apparent  intestinal  complication,  a  symptom 
mentioned  by  M.  Blache,  as  incident  to  this  affection. 

Bronchial  dilatation  and  pulmonary  emphysema  are  occasional 
sequels  of  hooping-cough,  the  latter,  according  to  Rilliet  and  Barthez, 
much  less  frequently  than  is  generally  supposed.  External  em- 
physema of  the  areolar  tissue  from  rupture  of  the  lungs,  has  been 
known  to  be  produced  by  the  violence  of  the  cough. 

Physical  Signs  and  Diagnosis. — There  are  no  physical  signs 
characteristic  of  hooping-cough.  During  the  catarrhal  period,  the 
bronchial  rales  incident  to  catarrh  and  mild  bronchitis  may  be  heard, 
and  also,  more  or  less,  during  the  continuance  of  the  disease.  These, 
of  course,  only  show  the  coexisting  irritation  or  inflammation  of  the 
mucous  membrane.  During  the  paroxysms,  the  series  of  expiratory 
efforts  exhaust  the  quantity  of  air  in  the  pulmonary  cells,  suflBciently 
to  produce  an  appreciable  diminution  of  the  percussion-resonance ; 
and  during  the  prolonged  hooping  inspiration,  the  expansion  of  the 
cells  is  unaccompanied  by  an  audible  vesicular  murmur.     The  latter 
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is  probably  owing  to  reduction  in  the  column  of  air  caused  by  the 
contraction  at  the  glottia. 

The  diagnosis  of  hooping -cOTigh  is  to  be  based  on  the  sjmptonia 
and  laws  of  the  disease*  These  are  so  striking  and  distinctive  that 
it  is  recognized  in  the  great  majority  of  cases  without  difficulty  after 
the  characteristic  traits  become  developed.  During  the  catarrhal 
period,  the  disproportionate  violence  of  tho  cough  in  comparison  with 
the  other  pulmonary  symptoms,  its  abruptness  and  paroxysmal  charac- 
tcr^  with  more  or  less  of  the  peculiarities  which  are  afterward  sopromi^ 
cent,  furnish  grounds  for  a  probable  diagnosis;  but  without  the 
opportunity  to  observe  for  himself,  relying  upon  the  description  giTen 
by  others^  the  practitioner  is  often  at  a  loss  to  form  a  positive  opinion 
until  the  affection  has  passed  to  the  spasmodic  stage*  At  this  period, 
in  children,  there  is  little  room  for  hesitancy^  except  what  sometimes 
happens,  the  syraptoms  are  so  extremely  mild,  that  the  special  char 
racteristics  are  not  prominent.  Cases  of  this  kind  are,  however^  ex- 
tremely rare.  In  adults,  the  affection  is  less  readily  recognized  from 
the  fact  that  the  hooping  inspiration  is  less  uniformly  present. 
Moreover,  from  the  infrequency  of  cases  of  the  disease  in  adults,  it 
may  escape  detection,  because  the  possibility  of  its  existence  may  not 
occur  to  the  mind  of  the  physician* 

Physical  exploration  may  furnish  useful  information  concerning 
complications  which  are  liable  to  become  developed  in  the  course  of 
the  disease*  The  presence  of  the  dry  and  bubbling  rales  during  the 
intermissions  between  the  paroxysms  of  coughing,  shows  the  coeiis- 
tence  of  bronchitis,  and  by  their  character,  extent,  and  situation,  the 
practitioner  is  enabled  to  judge  of  the  number  and  size  of  the  tubes 
affected,  as  in  cases  of  primary  bronchial  inflammation.  Negatively 
the  absence  of  physical  signs,  or  the  presence  only  of  those  belonging 
to  bronchitis,  are  important,  in  determining  the  non-existence  of 
other  and  more  serious  complications,  viz*,  pneumonitis,  tuberculosis, 
pleuritis,  and  emphysema.  Tho  existence  of  any  one  or  more  of  the 
complications  just  named,  is  to  be  determined  by  means  of  the  phy- 
sical evidence  of  their  presence,  taken  in  connection  with  \ntal  phe- 
nomena, Bnt  inasmuch  as  the  diagnosis  of  these  several  affections 
will  be  considered  fully  hereafter,  and  the  points  involved  in  their 
dbcrirainatiou  when  they  are  superadded  to  hooping-cough  are  essen-^ 
tially  the  same  as  when  they  are  primary,  it  would  involve  a  needless 
anticipation  of  future  topics  to  treat  of  their  symptoms  and  signs  in 
this  connection. 
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Asthma. 


The  term  asthma,  formerly  applied  to  dyspnoea,  occurring  as  a  symp- 
tom of  different  diseases  of  the  organs  of  respiration  and  the  circulation, 
is  now  restricted  to  a  paroxysmal  affection,  the  primary  local  mani- 
festations of  which  consist  in  spasmodic  contraction  of  the  circular 
muscular  fibres  of  the  smaller  bronchial  tubes.  Like  the  affection 
last  considered  (hooping-cough),  it  belongs,  nosologically,  among  the 
neuroses,  and  is  consequently  wanting  in  appreciable  anatomical 
characters.  Although  not  a  very  rare  form  of  disease,  it  is  very  rarely 
met  with  in  practice  as  a  purely  neurotic  affection ;  in  other  words, 
in  a  large  proportion  of  cases  it  is  associated  with  morbid  conditions 
other  than  spasm,  to  which  it  stands  in  the  relation  either  of  cause 
or  effect.  Its  existence,  however,  independently  of  other  affections, 
is  sufficiently  established. 

Physical  Signs. — The  physical  signs  during  the  paroxysms  of 
asthma  are  not  in  a  positive  sense  distinctive.  Exploration  of  the 
chest  is  useful  chiefly  in  a  negative  point  of  view,  enabling  the  prac- 
titioner to  exclude  other  affections  accompanied  by  dyspnoea,  and 
also  to  detect  complications.  Percussion  elicits  clearness  of  resonance. 
From  the  very  frequent  coexistence  of  emphysema,  the  percussion- 
resonance,  in  the  majority  of  cases,  is  clearer  than  in  health,  with, 
perhaps,  more  or  less  tympanitic  modification.  If  emphysema  be  not 
present,  the  volume  of  the  lungs  may  be  reduced  by  the  expiratory 
efforts  so  as  to  diminish  appreciably  the  clearness  on  percussion.^ 
Owing  to  the  obstruction  to  the  entrance  of  air  into  the  cells,  the 
longs  may  not  expand  readily  to  fill  the  vacuum  caused  by  the  en- 
largement of  the  chest  by  inspiration.  Hence,  the  pressure  of  the 
atmosphere  occasions  obvious  retraction  of  the  epigastrium,  the 
thoracic  walls  of  the  lower  part  of  the  chest  in  front,  and  sometimes 
depression  above  and  below  the  clavicles,  with  the  inspiratory  acts. 
The  vesicular  murmur  is  scarcely  or  not  at  all  appreciable,  and  is 
replaced  by  sibilant  and  sonorous  rales,  commingled  in  varied  and 
constantly  varying  proportions,  the  former  generally  predominant 
with  inspiration.  The  dry  rales  also  accompany  the  act  of  expiration ; 
the  sonorous  oftener  predominating  during  this  act.     The  rales  with 

*  Walahe,  op.  cit 
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inspiration  frequently  merge  into  those  attending  expiration,  so  that! 
thej  appear  to  be  continuous.  They  are  diffused  extensively  over  ihm 
chest  on  both  sides,  and  the  sounds  are  generally  loud  and  diversified, 
whistling,  chirpings  cooing,  snoring,  etc.,  in  alternation,  or  beard 
simultaneously  in  different  portions  of  the  chest*  The  moist  or  bub- 1 
Wing  rales  are  rarely  present  during  the  severity  of  the  paroiiysm;| 
but  may  be  observed  toward  its  close,  at  the  time  when  expcctoratioaj 
is  apt  to  occur*  After  the  paroxysm,  bronchial  rales  generally  con-j 
tinue  to  be  heard  for  several  days,  and  finally  cease,  provided  the] 
patient  does  not  labor  under  a  persisting  chronic  bronchitis. 


JOirignosu, — The  diagnosis  of  asthma  rests  on  the  occnrrenoe^ 
paroxysms  of  difficult  respiration,  presenting  the  physical  phenomena,] 
jttfit  described,  and  the  exclusion  of  other  affections  which  may  gitej 
rise  to  paroxysmal  dyspnoea,  resembling  more  or  less  that  originatmg  | 
from  spasm  of  the  bronchial  muscles. 

In  a  child,  an  attack  of  asthma  may,  at  first,  excite  SQSpicions  of  I 
croup.     But  a  little  examination  suffices  to  show  that  the  obstruction  [ 
is  not  seated  at  the  larynx.     The  absence  of  the  striking  charactera  j 
pertaining  to  the  voice  and  coughj  when  the  aperture  of  the  glottis  ia 
diminished,  whether  it  be  from  exudation  or  spasm,  warrants  the  ex- 
clusion of  croupj  and  also  laryngismus.     From  the  infrcquency  i 
cases  of  asthma  in  childhood,  the  disease  ia  not  expected,  and  heaeSi  \ 
when  it  does  occur,  other  affections  more  common  in  early  life  are 
suspected  until  the  diagnosis  is  settled.    In  the  adult,  laryngeal  affeo-  J 
tions,  accompanied  by  difficult  respiration,  vijs,,  oedema  glottidis, 
acute  laryngitis,  and  occasionally  spasm  of  the  glottis,  are  referred 
to  their  true  situation  with  still  greater  facility  than  in  the  child.     In 
addition  to  the  circumstances  just  mentioned,  which  are  ct|ually  ap- ' 
plicablc,  the  patienfa  sensations  indicate  correctly  the  seat  of  the  I 
obstruction* 

Difficulty  of  breathing,  occurring  in  paroxysms,  is  Incident^  in  cer- 
tain cases,  to  disease  of  hearty  giving  rise  to  what  has  been  known  i 
by  the  name  of  cardiac  a»thna.     The  existence  of  heart  disease  may 
be  positively  ascertained  by  means  of  physical  signs*     It  is  true  thot 
dilatation  of  the  heart  occurs  as  a  complication  of  asthma  ;  but  uitdex 
these  circumstances  the  asthma  ia  kno^vn  to  have  existed  for  n  long  { 
time,  and  is  generally,  if  not  always,  associated  with  emphysema*  | 
The  dyspntjca  occasioned  by  embarrassment  of  the  pulmonary  circii- 
lation  differs  in  eeveral  obvious  particulars  from  that  caused  hy  ob- 
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^■traction  of  the  smaller  bronchial  tubes.  It  is  accompanied  by 
palpitation,  by  marked  irregularity  in  the  heart's  action,  by  a  sense 
of  distress  referred  to  the  praecordia,  and  a  feeling  of  impending  dis- 
solution. The  thoracic  walls  do  not  contract  with  inspiration,  and 
the  dry  bronchial  rales  are  either  absent,  or  do  not  exist  in  that 
degree  which  characterizes  an  attack  of  asthma.  Disease  of  heart, 
occasioning  intense  paroxysmal  dyspnoea,  generally  produces  more  or 
less  habitual  difficulty  of  breathing,  or  at  least  dyspnoea  is  frequently 
excited  by  slight  causes,  such  as  exercise,  etc. 

Angina  pectoris,  which  may  involve  intense  dyspnoea,  is  attended 
by  other  symptoms  so  distinctive  that  it  is  not  readily  confounded 
with  asthma. 

Acute  bronchitis,  occurring  in  a  person  affected  with  emphysema, 
may  give  rise  to  great  dyspnoea.  Under  these  circumstances,  bron- 
chial spasm  is  frequently  a  contingent  element  of  the  disease.  The 
paroxysmal  increase  of  the  dyspnoea  generally  depends  on  this  ele- 
ment. But,  in  so  far  as  the  difficulty  of  respiration  proceeds  from 
the  bronchitis  in  combination  with  the  emphysema,  irrespective  of 
spasm,  it  is  more  persisting  than  in  cases  of  pure  asthma.  It  pursues 
a  course  corresponding  to  that  of  the  bronchial  inflammation,  being 
developed  less  suddenly  than  when  duo  to  spasm  alone,  continuing 
during  the  stationary  period  of  the  inflammatory  condition  of  the 
membrane,  and  disappearing  gradually  in  proportion  as  resolution  of 
the  bronchitis  takes  place.  It  is  accompanied  with  more  cough  and 
expectoration  than  belong  usually  to  pure  asthma,  and  the  matter 
expectorated  presents  the  characters  of  mucous  inflammation.  The 
moist  bronchial  rales  are  more  likely  to  be  present  than  in  cases  of 
pure  asthma.  The  existence  of  the  emphysema  is  ascertained  by 
means  of  its  characteristic  signs,  which  are  hereafter  to  be  consi- 
dered. 

The  dyspnoea,  which  forms  the  most  prominent  symptom  in  capil- 
lary bronchitis,  on  a  superficial  examination,  might,  for  a  time,  lead 
the  practitioner  into  the  error  of  supposing  the  case  to  be  simply  an 
attack  of  asthma.  But  a  proper  investigation  should  speedily  correct 
this  error.  Capillary  bronchitis  generally  succeeds,  or  is  coincident 
with,  inflammation  affecting  the  larger  bronchial  tubes.  The  local 
symptoms  of  bronchitis  are  present,  viz.,  cough,  expectoration  of 
mucus  more  or  less  modified,  and  substernal  soreness.  The  respira- 
tions are  more  frequent.     Great  acceleration  of  the  pulse  is  a  dis- 
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tinctive  feature.  The  mucoua  and  the  sub-crepitant  rales  are  dis-J 
covered  on  auscultation.  The  dyspnoea  and  associated  symptoms  are^ 
persistent  J  increasiog  until  the  inflammation  reaches  its  acme,  and 
ilowly  dimimshing  as  the  inflammatory  coudition  subsides,  presenting 
thu3^  in  ita  course,  a  striking  contrast  to  an  asthmatic  paroxyatn-  In 
capillary  bronchitis,  t\B  in  ordinary  bronchial  inflammation  combined 
with  emphysema,  the  dyspnoea  may  present  exacerbations  which  are 
due  to  spasm  5  but  the  spasm  is  only  an  incidental  element  of  the 
affection,  not,  as  in  pure  asthma,  the  primary,  and  in  relfttion  to  the 
bronchial  obstruction,  the  sole  pathological  condition. 

In  conclusion,  the  diagnosis  of  asthma,  in  most  cases,  is  very  easily 
made.     The  fact  of  its  existence  is  generally  well  known  in  the  cadeft  i 
which  the  physician  meets  with  in  practice,  repeated  attacks  having 
been  already  experienced.     It  is  only  when  few  or  no  paroxysmflJ 
have  previously  occurred  that  there  iB  room  for  momentary  doubly  [ 
and,  in  such  cases,  the  distinctive  symptomatic  characters,  taken  ia 
connection  with  the  absence  of  the  physical  evidence  of  other  affec- 
tions giving  rise  to  embarrassment  of  respiration,  suffice  for  a  prompt  ] 
and  positive  discrimination* 

As  already  remarked,  instances  of  simple,  uncomplicated  asthmm 
are  exceedingly  rare.  Disconnected  from  even  catarrh  (dry  asthma), 
and  consisting  of  pure  spasm,  the  affection  ia  to  be  classed  among 
the  curiosities  of  clinical  experience*  In  most  cases  of  confirmed 
asthma,  the  practitioner  may  expect  to  discover  emphysema,  atid  in 
a  certain  proportion  of  cases^  disease  of  heart.  The  existence  or 
non-existence  of  these  affections  is  to  be  determined  by  the  presence 
or  absence  of  their  diagnostic  Bymptoras  and  signs. 

SUMMARY  OF  PHYSICAL  8IQN8  BELONQIKO  TO   ASTHMA. 


Clear  percussion-resonance.  Retraction  of  the  baso  of  the  chest 
in  front  and  the  epigastrium  in  the  act  of  inspiration*  Vesicular 
murmur  enfeebled  or  abolished.  Sibilant  and  sonorous  rales,  with  lioth 
respiratory  acts,  loud  and  diversified,  oxtonsively  diffused  over  the 
chest.    Moist  rales,  in  some  cases,  at  the  close  of  the  paroxysm. 


CHAPTER  III. 

PNEUMONITIS— IMPERFECT  EXPANSION  (ATELECTASIS)  AND 

COLLAPSE. 

Pneumonitis,  or  inflammation  of  the  pulmonary  parenchyma,  one 
of  the  most  interesting  and  important  of  the  diseases  affecting  the 
respiratory  organs,  occurs  under  three  forms,  viz.,  1.  Lobar  pneumo- 
nitis, the  ordinary  form  of  the  acute  disease  in  the  adult ;  2.  Lobular 
pneumonitis,  a  form  peculiar  to  children ;  and  3.  Chronic  pneumo- 
nitis. This  division  is  of  practical  importance,  and  each  form  claims 
separate  consideration.  Varieties  based  on  other  circumstances,  such 
as  the  situation  and  extent  of  the  inflammation,  its  occurrence  as  a 
primary,  secondary,  or  intercurrent  afiection,  etc.,  will  be  noticed  in- 
cidentally so  far  as  is  consistent  with  the  scope  of  this  work.  Under 
the  head  of  Lobular  Pneumonitis,  I  shall  notice  certain  morbid  con- 
ditions which  have  been  hitherto  generally  considered  to  belong  to 
that  variety  of  the  disease,  and  which,  at  present,  are  most  conveni- 
ently arranged  in  the  same  nosological  category,  viz.,  imperfect  ex- 
pansion of  more  or  less  of  the  pulmonary  lobules  after  birth  (atelecta- 
sis), and  collapse. 


Acute  Lobar  Pneumonitis. 

The  ordinary  form  of  acute  pneumonitis  in  the  adult  is  called 
lolaVj  in  contradistinction  to  lobular  pneumonitis,  the  form  peculiar 
to  children.  The  appellation  imports  that  the  inflammation  is  diffused 
over  an  entire  lobe  of  the  lungs.  This  is  true,  at  least  in  the  vast 
majority  of  cases,  provided  the  pneumonitis  be  primary.  Secondary  or 
intercurrent  pneumonitis  may  be  more  circumscribed.  Primary  lobar 
pneumonitis  is  of  frequent  occurrence.  Secondarily  the  disease 
is  often  associated  with  periodical,  continued,  eruptive,  puerperal 
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and  rheumatic  fevers,  and  with  purulent  infection  of  the  blood.  It 
is  developed  also  as  a  complication  of  croup,  hooping-cough,  acute 
affections  of  the  heart,  encephalon,  etc.  In  these  various  pathological 
connections,  the  vital  phenomena,  or  symptoms,  are  presented  with 
additions  and  modifications  which  serve  to  enhance  the  importance  of 
the  physical  signs  in  the  diagnosis  of  the  disease. 

Authors  make  several  varieties  of  primary  lobar  pneumonitis, 
based  mainly  on  semeiological  distinctions.  So  far  as  relates  to  diag- 
nosis, it  will  suffice  merely  to  enumerate  the  varieties  generally  re- 
cognized. 

If  the  phenomena  of  the  disease  indicate  purely  an  acute  inflamma^ 
tion  unattended  by  any  unusual  features,  it  is  frequently  styled /rani 
pneumonitis,    A  better  title  is  simple  acute  pneumonitis. 

Accompanied  by  a  marked  degree  of  prostration,  and  more  espe- 
cially with  passive  or  low  delirium,  it  is  called  typhoid  pneumonitis. 
Primitive  pneumonitis  may  present  these  characters,  but  it  is  proba- 
ble that  typhoid  and  typhous  fevers,  complicated  with  inflammation 
of  the  lungs,  are  sometimes  confounded  with  pneumonitis  presenting 
what  are  ordinarily  known  as  typhoid  symptoms. 

Occurring  in  combination  with  general  bronchitis  or  catarrh,  which 
is  apt  to  be  the  case,  more  especially  when  the  latter  affections  pre- 
vail epidemically,  constituting  influenza,  the  disease  has  been  dis- 
tinguished as  catarrhal  pneumonitis. 

When  it  follows  a  wound,  or  some  external  injury,  it  is  traumatic 
pneumonitis. 

The  term  bilious^  applied  in  an  indefinite  sense  to  various  affections, 
is  frequently  used  in  connection  with  this  disease.  In  its  application 
to  cases  jcomplicated  with  icterus  it  has  an  obvious  significance, 
which  is  less  apparent  when  it  is  extended  to  cases  in  which  the  only 
evidence  of  disordered  function  of  the  liver  are  sallowness  of  the 
complexion,  a  greenish  or  yellow  coating  of  the  tongue,  dulness  of  the 
intellect,  and  a  sense  of  uneasiness  in  the  epigastrium.  In  districts 
known  as  miasmatic,  the  disease  is  called  bilious  pneumonitiSj  and  it 
is  often  combined,  in  these  localities,  with  the  phenomena  of  the  peri- 
odical fevers. 

Pneumonitis  is  called  latent^  as  already  stated,  when  it  exists 
without  the  local  vital  manifestations  which  are  usually  present.  So 
far  as  diagnostic  symptoms  are  concerned,  it  is  sometimes  remarkably 
latent ;  but  under  these  circumstances  it  is  rarely  the  case  that  the 
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existence  of  the  disease  may  not  be  ascertained  bj  means  of  the 
evidence  derived  from  physical  exploration. 

In  a  large  proportion  of  cases,  lobar  pneumonitis  is  confined  to  one 
side  of  the  chest.  In  a  certain  proportion  of  cases,  however,  the  in- 
flammation affects  both  sides.  This  constitutes  a  variety  called 
double  pneumonitis.  When  confined  to  one  side,  usually  a  single 
lobe  only  is  affected,  but  not  very  infrequently  the  inflammation  extends 
over  the  whole  of  one  lung.  This  might  properly  enough  be  con- 
sidered a  variety  of  the  disease,  but  it  has  no  distinctive  appellation. 

The  foregoing  varieties  of  pneumonitis,  it  will  be  observed,  relate 
to  the  disease  occurring  as  a  primitive  affection.  It  is  developed,  as 
already  stated,  in  the  course  of  numerous  diseases.  Occurring  thus 
secondarily,  it  is  often  wanting  in  diagnostic  symptoms,  or  they  are 
masked  by  the  phenomena  of  the  disease  of  which  it  is  a  complication, 
so  that  without  the  aid  of  physical  signs  it  would  frequently  escape 
detection. 

Following  Laennec,  pathologists  agree  in  describing  a  series  of 
anatomical  changes  in  acute  pneumonitis  belonging  to  three  different 
periods.  The  career  of  the  disease  is  divided  into  stages  correspond- 
ing to  these  periods,  and  each  stage  or  period,  during  life  is  charac- 
terized by  phenomena,  vital  and  physical,  which  are  more  or  less 
distinctive.  The  first  period  constitutes  the  stage  of  inflammatory 
engorgement ;  the  second,  the  stage  of  solidification^  or  red  hepatizO" 
turn  ;  the  third,  the  suppurative  period,  stage  of  purulent  infiltration, 
or  gray  hepatization.  For  a  detailed  description  of  the  anatomical 
characters  belonging  to  these  different  stages,  the  reader  is  referred 
to  works  which  treat  of  the  morbid  anatomy  of  the  affection. 

The  essential  anatomical  characters  which  are  particularly  in- 
volved in  the  production  of  the  physical  signs  belonging  to  the 
disease,  are  the  following.  First  stage.  Increased  density  from 
engorgement,  and  the  presence  of  a  viscid  fluid  within  the  vesicles, 
irhich  are,  as  yet,  not  closed  to  the  entrance  of  air ;  co-existing 
pleuritis.  Second  stage.  Solidification  in  consequence  of  closure 
of  the  greater  part  of  the  vesicles  of  the  affected  portion  of  lung 
by  morbid  exudation;  increased  volume  of  the  affected  lung,  and 
its  incapacity  for  collapsing  in  expiration.  Exudation  of  fibrin 
on  the  pleura,  with  more  or  less  liquid  effusion  within  the  pleural 
sac.  Third  stage.  Puriform  fluid  escaping  from  the  cells  into  the 
bronchial  tubes  in  greater  or  less  abundance ;  persisting  solidification ; 
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in  some  cases  formation  of  collections  of  pnriform  matter  reeulting  m 
cavities. 

Physical  Sigjid. — Th©  several  methods  of  exploration,  with  the 
iiogle  exception  of  succuasion,  may  all  famish  morbid  phenomena  ia 
cases  of  lohar  pneumonitis*  The  physical  signs  pertaining  to  the 
disease  are  therefore  numerous ;  but  it  will  be  seen  that  a^  regards 
particular  phenomena  and  their  combinations,  nniformity  in  the  dif- 
ferent  stages  of  the  disease  and  in  the  same  stage  in  different  casea 
does  not  exist.  This  want  of  constancy,  ho-wreTer,  is  rarely  the  source 
of  much  difficulty  in  the  way  of  diagnosis,  although  it  readers  an , 
acquaintance  with  the  variations  which  are  liable  to  occiiri  in  a  prac- 
tical point  of  view,  highly  important. 

The  percussion^resonaneej  in  the  first  stage,  or  stage  of  engorge- 
ment, may  be  diminished  ;  in  other  words,  the  sound  over  the  affected 
lobe,  compared  with  that  elicited  in  corresponding  points  on  the  nn- 
affected  side,  is  more  or  less  dull.     This  statement  accords  with  the 
views  of  moat  practical  writers,  but  an  opposite  opinion  is  held  by 
Skoda.     He  maintains  that  the  percussion-sound  remains  unaltered, 
be  the  engorgement  ever  so  great,  prior  to  exudation.    This  was,  in  I 
fact^  the  opinion  of  Laennec.     Inasmuch  as  a  fatal  result  very  rarely  j 
occurs  in  the  stage  of  engorgement,  opportunities  to  demonstrate  ihe  | 
incorrectness  of  this  opinion,  are  seldom  offered.    An  instance  hasi 
fallen  under  my  observation,  in  which,  owing  to  the  disease  being ^ 
developed  in  a  patient  affected  with  great  enlargement  of  the  hearty 
death  took  place  before  the  local  changes,  as  proved  by  the  autopsy,  I 
bad  advanced  to  the  second  stage.     In  this  case,  which  has  beenj 
already  referred  to,'  the  limits  of  the  affected  lobe  (the  lower  lobe  ofl 
the  right  lung)  were  easily  defined  by  dulness  on  percussion,  toge*] 
ther  with  the  presence  of  the  crepitant  rale.     In  general,  however,  1% 
is  probably  true  that  if  tho  resonance  be  diminished,  in  a  marke 
degree,  it  is  to  be  predicated  that  the  exudation  of  solid  matter 
occurred,  a  result  which  it  is  to  be  borne  in  mind  may  follow  eveu 
within  a  few  hours  from  the  first  appearance  of  local  symptoms 
the  disease.     In  proportion  as  the  solidification  becomes  more  an 
more    complete,   the    normal    resonance    progressively  diminishe 
Other  things  being  equal,  the  loss  of  vesicular  resonance  is  a  mea 
sure  of  the  amount  of  solidification.     The  vesicular  resonance  may,^ 
in  fact,  be  abolished ;  but  it  is  rarely  the  ca3e  that  absolute  flatne 

'  Vide  aote,  page  104, 
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exists.  If  a  certain  proportion  of  the  air-vesicles  of  the  affected 
lobe  do  not  still  contain  air,  the  bronchial  tubes  are  never  completely 
filled  with  morbid  products.  The  quantity  of  air  which  the  latter 
contain  is  sufficient  to  prevent  total  extinction  of  sonorousness.  In 
this  respect  the  loss  of  resonance  in  cases  of  solidification  differs 
from  that  which  frequently  attends  large  pleural  effusions.  In  the 
latter  the  abolition  of  sonorousness,  in  other  words  absolute  flatness, 
is  much  oftener  observed. 

In  proportion  as  the  density  of  the  pulmonary  parenchyma  is  in- 
creased, first  by  engorgement,  and  next  by  solid  exudation,  the  sense 
of  resistance  felt  in  percussing  over  the  affected  lobe  is  greater 
than  in  corresponding  situations  on  the  healthy  side  of  the  chest. 
This  sign  exists  in  a  marked  degree  in  the  second  stage  of  pneumo- 
nitis, and  constitutes  a  means  by  which,  to  some  extent,  the  amount 
of  solidification  may  be  estimated. 

The  resolution  of  the  inflammation  is  accompanied  by  a  return  of 
the  vesicular  resonance,  and  the  normal  elasticity.  Percussion,  thus, 
enables  us  to  determine  the  progress  made  in  the  removal  of  the 
solid  deposit,  and  the  completeness  of  the  final  restoration  of  the 
affected  portion  of  the  pulmonary  organs. 

The  acoustic  phenomena  elicited  by  percussion  which  have  just 
been  mentioned,  relate  mainly  to  vesicular  resonance.  The  effects 
on  the  sonorousness  of  the  chest,  which  may  be  produced  by  the 
anatomical  changes  in  pneumonitis,  are  not  fully  embraced  in  the 
foregoing  description.  Over  lung  completely  solidified  by  intra- 
▼esicular  deposit,  whatever  sonorousness  remains  must,  of  course,  be 
non-vesicular,  and  consequently  tympanitic.  Exclusive  of  the  rare 
instances  in  which,  under  these  circumstances,  there  exists  absolute 
flatness,  the  vesicular  is  replaced  by  a  tympanitic  resonance,  which 
may  be  more  or  less  marked.  The  term  tympanitic  expressing  an 
abnormal  quality  of  sound,  irrespective  of  its  intensity,  the  resonance 
may  be  in  a  marked  degree  diminished,  and,  indeed,  but  feebly 
appreciable,  while  its  non-vesicular  character  is  yet  sufficiently  appa- 
rent. In  the  second  stage  of  pneumonitis,  then,  if  there  be  not  total 
extinction  of  sonorousness,  in  connection  with  a  greater  or  less 
amount  of  dulness  on  percussion,  a  tympanitic  resonance  will  be 
observed. 

In  some  instances  the  vesicular  resonance  is  replaced  by  a  strongly 
marked  tympanitic  sound.  In  intensity  and  clearness,  the  sonorous- 
ness over  the  solidified  lung  may  even  exceed  the  resonance  on  the 
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tioaffected  side-     Its  non-vosicular  character  and  highness  of  pitch  j 
are  the  more  striking,  contrasted  with  the  normal  resooaaeei  in  pro?! 
portion  to  its  intensity*     Tho  sense  of  resistaDco  on  percussionj  orj 
preasuro,  in  addition  to  other  circumstances,  serves  to  distinguish  the ' 
tympanitic  resonance  occurring  oyer  solidified  long,  from  that  inci- 
dent to  some  cases  of  emphyseraay  and  from  all  cases  of  pneumo-hydro* . 
thorax,  the  thoracic  parietea  retaining  their  elasticity  in  the  latter  j 
forms  of  disease.     In  cases  of  pneumonitis  affecting  the  left  lirngj  si 
tympanitic  resonance   may   be  due    to  distension  of  the  stomach  { 
with  gaa.     This  source  is  often  sufficiently  evidencf?d  by  the  gastric  i 
character  of  the  soundj  viz,,  notable  acutencss  of  pitch,  and  %\ 
metallic  quality.     In  some  instances  in  which  the  upper  as  well  aa 
lower  lobe  is  solidified,  the  gastric  note  is  manifested  at  the  inferior 
portion  of  the  chest,  while  over  the  superior  part  the  tympanitic  reso- 
nance is  lower  in  pitch  and  without  any  metallic  tone ;  and  a  tympa* 
nitic  resonance,  in  cases  of  pneumonitis  affecting  the  entire  left  lung, 
may  be  marked  over  the  upper  and  middle  portions,  while  flatnesa 
exists  at  the  base.     On  the  right  side  a  tympanitic  resonance  mny 
be  transmitted  from  the  distended  colon  j  but  it  is  observed  over  tha 
superior  and  middle  thirds  on  this  side,  in  cases  in  which  below  the 
upper  boundary  of  the  liver  percussion  elicits  a  flat  sound.     Tha 
tympanitic  resonance  due  to  solidification  of  lung,  is  mnch  oftencr 
marked  in  cases  in  which  the  upper  lobes  arc  affected,  on  the  anterior 
surface  of  the  chest,  and  especially  over  the  middle  third-     Excepting 
cases  in  wliich,  on  the  left  side,  a  gastric  sound  is  transmitted,  it  is 
rare  that  on  the  posterior  surface  more  than  an  obscure  or  feeble 
non-vesicular  resonance  is  discoverable. 

In  cases  in  which  an  entire  lung  is  solidified,  I  have  observed  a 
tympanitic  resonance  in  different  parts,  varying  not  only  in  intensity, 
but  in  pitch.  Thus  in  a  case  in  which  the  right  lung  was  solidified, 
the  percussion-sound  at  the  summit  was  dull,  hut  distinctly  tympa* 
nitic  and  high  in  pitch.  Over  the  middle  third  the  pitch  was  con* 
siderably  lower,  but  the  tympanitic  resonance  more  intense.  In  the 
axillary  region  the  tympanitic  quality  was  also  marked,  and  the  pitch 
still  lower  than  over  the  middle  anterior  third- 

In  some  instances  the  tympanitic  resonance  persists  from  day  to 
day,  during  the  course  of  the  disease,  gradually  diminishing,  receiving 
by  degrees  the  vesicular  quality  of  soundj  becoming  vesicnlo-tympa- 
nitic,  and  finally  assuming  the  normal  character.  But  in  other  in- 
stances marked  variations  are  observed  at  the  esaminationB  repeated 
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on  Bncccssiye  days :  on  one  day  the  sound  may  be  dull,  amounting 
almost  to  absolute  flatness,  and  on  the  next  day  it  may  become  highly 
tympanitic.  I  have  observed  the  change  from  a  marked  degree  of 
tympanitic  sonorousness  to  great  dulness,  to  occur  within  the  space 
of  an  hour.  Without  designing  to  discuss  the  subject  of  the  rationale 
of  the  phenomenon  under  consideration,  I  will  simply  remark  that 
these  fluctuations,  except  when  the  sound  is  of  gastric  or  intestinal 
origin,  point  to  the  bronchial  tubes  as  the  source  of  the  tympanitic 
resonance  in  cases  of  solidification.  The  varying  condition  of  the 
tabes  as  respects  the  accumulation  of  mucus  or  other  morbid  products, 
will  perhaps  account  for  the  existence  of  sonorousness  at  one  time, 
and  dulness  amounting  nearly  to  flatness  at  another  time.  The 
situation  in  which  the  tympanitic  resonance  is  apt  to  be  most  marked, 
viz.,  over  the  larger  tubes,  favors  the  same  explanation. 

In  cases  of  pneumonitis  afiecting  the  lower  lobe,  the  percussion- 
resonance  over  the  unafiected  lobe  on  the  same  side  is  frequently,  if 
not  generally,  modified.  The  sonorousness  is  greater  than  in  corre- 
sponding situations  on  the  opposite  side  ;  it  is  higher  in  pitch,  and  is 
"vesiculo-tympanitic  in  quality.  Those  characters  are  more  marked 
on  the  anterior  surface  of  the  chest,  but  they  may  also  be  apparent 
posteriorly  in  the  upper  scapular  region.  On  the  side  free  from  dis- 
ease the  resonance  is  usually  strongly  marked,  and  highly  vesicular. 

By  means  of  percussion  the  limits  of  the  inflammation  may  gene- 
rally be  defined  without  diflBculty.  The  change  from  the  vesicular  or 
a  vesiculo-tympanitic  resonance,  to  dulness  or  a  non-vesicular  sono- 
rousness, is  generally  abrupt,  and  the  line  of  demarcation  between  the 
healthy  and  solidified  lung  is  easily  traced  on  the  chest.  In  view  of 
the  fact  that  lobar  pneumonitis  extends  over  an  entire  lobe,  and  in 
the  majority  of  cases  is  limited  to  a  single  lobe,  the  line  bounding  the 
limits  of  the  afiected  portion  of  the  lung  will,  as  a  rule,  be  found  to 
pursue  a  direction  coincident  with  that  of  the  interlobar  fissure. 
Thus  if  the  lower  lobe  be  aff'ected,  the  line  intersecting  the  several 
points  at  which  the  change  in  the  percussion-sound  is  observed,  ex- 
tends obliquely  upward  and  outward,  from  between  the  fifth  and  sixth 
ribs,  in  a  direction  toward  the  vertebral  extremity  of  the  spinous  ridge 
of  the  scapula, — this  being  the  situation  of  the  fissure  separating  the 
upper  itnd  lower  lobes  on  the  left  side,  and  the  middle  and  lower 
lobes  on  the  right  side.  On  the  right  side,  in  cases  in  which  the 
inflammation  extends  to  the  middle  lobe,  the  line  pursues  a  direction 
upward  and  outward  from  the  fourth  cartilage.     This  is  a  point  not 
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only  of  intorost,  but  one  wtich  may  be  in  some  instancea  of  impor- 
tancD  in  diagnosis.  In  the  absence  of  the  auscultatory  phenomena 
distinctive  of  solidification  of  lung,  which^  although  generally  present, 
may  yet  be  absent^  the  question  will  perhaps  arise  whether  marked 
duloess  or  flatness  on  percussion  be  not  due  to  liquid  cffttsioa;  ia 
other  wordsj  the  diiferential  diagnosis  between  pneumomtis  and 
pleuritis  is  to  be  made.  Now,  if  under  these  circumstajicea,  the  line 
denoting  the  limits  of  tho  dulaess  or  flatness  be  found  to  occupy  the 
situation  of  the  interlobar  fissure,  while  the  body  of  the  patient  is  in 
a  vertical  position^  the  question  may  be  considered  almost  or  quite 
settled. 

With  the  resolution  of  the  inflammation^  in  proportion  as  the  solid 
exudation  disappears,  the  vesicular  resonance,  as  already  atated,  re- 
turns. This  is  gradual,  though  frequently  much  progress  m  made 
within  a  short  space  of  time,  Tho  dulness  is  sometimes  obaerved  to 
lessen  materially  in  twcnty-four  hours.  It  is,  however,  a  long  time 
before  complete  equality  in  the  resonance  of  the  two  sides  is  restored ; 
a  marked  disparity  may  exist  for  months  after  tho  patient  has  appa- 
rently recovered  perfect  health ;  and  it  is  probable  that  in  some  in- 
stances the  symmotry  of  the  two  aides  as  respects  percussion-reso- 
nance is  never  fully  regained. 

Auscultation,  in  most  cases  of  pneumonitis,  furnishes  numerous  and 
important  signs.   As  the  inflammation  does  not  invade  simultaneously 
the  whole  of  a  lobe,  but,  commencing  at  one  or  more  points,  ad* 
vanees  thence  in  all  directions,  a  certain  period  may  elapse  before  any 
positive  auscultatory  phenomena  are  discoverable.     This  will  be  the 
case  especially  if  the  points  of  departure  of  the  inflammation  be  cen- 
trally situated.     The  healthy  parenchyma  Burronnding  the  portion 
inflamed,  presents  the  phenomena  originating  in  the   latter  from 
reaching  the  ear»     Under  these  circumstances,  according  to  Foumet, 
the  existence  of  pneumonitis,  taking  into  account  the  aymptoms,  may 
sometimes  be  predicated  on  an  exaggerated  respiratory  murmur  over 
a  portion  of  the  chest.     He  states  that  the  vesicles  surrounding  an 
inflamed  portion  of  a  lobe  take  on  a  supplementary  activity*  and  pva^ 
rise  to  an  abnormally  loud  respiration.     It  ia  stated  ako  by  StokeSi ' 
that  the  first  efi*ect  of  inflammation  prior  to  the  production  of  thtJ 
crepitant  rale,  is  an  exaggerated  murmur.      On  the  other  hmiif  < 
GrisoUo  states  that  the  effect  of  inflammation  upon  the  adjoining  long- 
substance  is  oftener  to  diminish  its  activity,  giving  rise  to  an  abnor- 
mally weak  respiration.    Both  these  statements,  although  they  may 


ACUTE    LOBAR    PNEUMONITIS.  409 

at  first  appear  to  be  contradictory,  are  correct ;  in  other  T^ords,  the 
respiratory  sound  in  the  immediate  vicinity  of  an  inflamed  portion 
may  be  either  exaggerated  or  weakened.  The  opportunity  of  ob- 
sendng  one  or  the  other  of  these  efiects,  is  occasionally  presented  in 
oases  in  which  the  existence  of  central  pneumonitis  is  indicated  by 
characteristic  symptoms  prior  to  the  development  of  distinctive  signs, 
ifhich  shortly  make  their  appearance,  showing  that  the  inflammation 
has  extended  from  its  central  situation  to  the  surface.  The  oppor- 
tunity is  also  presented  in  cases  in  which  the  inflammation  passes 
from  one  lobe  to  another,  gradually  invading  the  latter.  I  have  noted, 
under  these  circumstances,  in  difierent  cases,  both  exaggerated  and 
ireakened  respiration ;  and  in  the  same  case  I  have  observed  on  two 
Buccessive  days,  in  the  same  situation,  first  exaggerated,  and  next 
weakened  respiration.  In  some  instances,  while  the  area  of  the  in- 
flamed lung  is  limited,  especially  if  it  be  situated  near  the  surface,  a 
broncho-vesicular  respiration  precedes  the  appearance  of  other  signs. 
The  earliest  and  most  characteristic  of  the  positive  signs  of  pneu- 
monitis in  most  instances,  is  the  crepitant  rale.  This  sign  is  incident 
to  physical  conditions  belonging  to  the  primary  local  efiects  of  in- 
flammation, and  is  heard  when  the  inflamed  portion  is  suflBciently 
large,  and  near  enough  to  the  surface  for  the  sound  to  be  transmitted. 
Contrary  to  the  opinion  of  Skoda,  it  is  present  in  a  very  large  ma- 
jority of  the  cases  of  pneumonitis.  Out  of  forty-four  cases  taken  in 
regular  order  with  a  view  to  an  analysis  of  the  recorded  physical  signs, 
in  thirty-two  a  crepitant  rale  was  observed,  and  in  twelve  its  presence 
was  not  noted.  Biit  of  these  twelve  cases,  in  eight  a  single  examination 
only  was  made,  and  in  all  at  a  period  more  or  less  remote  from  the 
commencement  of  the  disease.  It  is  probable  that  examinations  re- 
peated, and  made  at  an  earlier  period,  would  not  have  been  negative 
as  regards  this  sign  in  the  greater  proportion  of  the  few  instances  in 
which  it  was  not  discovered.  Of  149  examinations,  in  forty-five  cases, 
made  at  different  periods  in  the  progress  of  the  disease,  the  presence  of 
the  rale  is  noted  in  eighty-five,  and  its  absence  in  sixty-four.  The  collec- 
tion of  cases  analyzed  did  not  embrace  cases  of  lobar  pneumonitis 
occurring  in  infancy.  My  observations  lead  me  to  concur  with  others 
in  the  opinion  that  the  crepitant  rale  is  much  less  constantly  present 
in  children  than  in  adults.  It  is  perhaps  oftener  absent  than  present 
in  infant  life.  The  constancy  of  the  rale  in  acute  primitive  pneu- 
monia, affecting  the  adult,  is  shown  by  the  much  more  extensive  re- 
searches of  GrisoUe.   This  author,  in  his  treatise  on  pneumonia,  based 
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on  an  analysis  of  373  casca^  states  that  he  has  only  met  with  foar  in- 
BtancGB  in  which  this  sign  was  not  discovered  at  some  period  daring  thgrl 
course  of  the  disease.     Different  cases,  however,  present  great  dif*] 
ferences  as  respects  its  abundance,  loudness,  proximity  or  remotene 
difiuston  and  continuance.       The  period  when  it  is  usually  mo 
abundant  and  loudest  is  early  in  the  disease j  prior  to  the  time  whettj 
the  physical  evidences  of  solidification,  more  or  less  complete,  ar#| 
present ;  that  ia  to  say,  during  the  first  stage,     Bering  this  stage,  iB 
some  instances  it  exists  in  a  marked  degree,  occupying  the  whole  orj 
the  greater  part  of  the  inspiratory  aetj  in  other  instances  being  com- 
paratively faint,  and  heard  only  at  the  end  of  inspiration*     In  eomtj 
instances,  even  during  this  stage,  it  is  not  discovered  in  ordinary  re 
Bpirations,  but  is  developed  by  forced  breathing,  and  especially  hyj 
the  deep  inspirations  which  precede  and  follow  an  act  of  congfajn^^l 
In  a  small  proportion  of  cases  the  methods  just  named  fail  to  product  j 
it,  and  the  diagnosis  mtist  he  based  on  other  signs.     It  may  be  de*! 
tectcd  in  the  majority  of  caaeSj  for  a  greater  or  less  period,  after  theJ 
disease  has  advanced  to  the  second  stage.    It  is  then,  generally,  con^j 
fined  to  the  end  of  the  inspiratory  act,  and  much  more  frequently  re- 
quires for  its  production  that  the  force  of  the  act  be   voluntarily  j 
increased.   In  both  stages  it  may  be  heard  at  different  fiituations  over 
the  affected  lobe  or  lobes,  or  it  may  be  confined  to  a  few  points.   It  if] 
much  more  apt  to  be  diffused  in  the  first  stage,  this,  in  fact,  bdii| 
very  rarely  the  case  in  the  second  stage.   Sometimes  it  seems  to 
in  close  proximity  to  the  ear,  and  at  other  times  i\  apparently  orignj 
hates  at  a  distance.    It  may  be  appreciable  during  the  whole  career  < 
the  disease,  even  into  convalescence,  or  it  may  cease  at  a  period  mor 
or  less  removed  from  this  epoch, 

Laenneo  described  the  crepitant  rale  as  generally  disappeaiiug  in 
the  progress  of  the  disease,  and  afterward  returning  during  th4 
period  of  resolution.  This  must  be  ranked  among  the  instances  (ainj 
larly  few  in  number),  in  which  the  observations  of  the  founder 
auscultation  were  biassed  by  speculative  notions.     Moreover,  the  dii-] 
tinctive  traits  of  the  true  crepitant  rale  were  not  fully  known  h] 
Laennec,  and,  hence,  it  was  confounded  by  him  with  the  sub-crepM 
tant.      Tho  observer  who  seeks  by  daily  explorations  during  th< 
career  of  pneumonitis  to  verify  tho  crepitant  rah  redu^^  will  veryj 
often  meet  with  disappointment.     The  crepitant  rale,  as  just  ttatedyl 
may  continue  through  the  whole  course  of  the  disease.     It  may  dl*^l 
appear  and  reappear  at  irregular  intervals,     I  have  known  it  to  be 
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come  more  marked  after  the  lapse  of  several  days  than  at  an  early 
period  in  the  disease.  I  have  even  observed  it  to  become  developed 
u  late  as  the  17th  day,  when  it  had  not  been  previously  discovered  ; 
bnt  the  regular  occurrence  of  a  returning  crepitant  rah,  as  a  harbin- 
ger of  recovery,  cannot  with  propriety  be  said  to  constitute  a  portion 
of  the  natural  history  of  pneumonitis.  As  a  rule,  when  the  rale,  after 
continuing  for  a  greater  or  less  number  of  days,  disappears,  it  is  not 
reproduced,  except  as  the  sign  of  a  new  focus  of  inflammation. 

The  sub-crepitant  rale — a  bronchial,  not  a  vesicular  rale,  convey- 
ing the  idea  of  small  but  unequal  bubbles,  wanting  the  equality,  the 
dryness,  and  the  extreme  fineness  of  the  true  crepitant,  and  not 
limited  to  the  inspiratory  act, — may  occur  at  any  period  of  the  disease. 
Present  on  both  sides  of  the  chest,  in  the  early  stage,  and  diflFused 
especially  over  the  posterior  base,  it  denotes  the  coexistence  of  capillary 
bronchitis.  The  two  rales  may  be  combined  and  distinguished  from 
each  other,  the  crepitant  appearing  at  the  end  of  the  inspiration,  and 
ihe  sub-crepitant  in  both  acts.  This  I  have  observed  in  a  case  to  which 
reference  was  made  in  treating  of  the  crepitant  rale  in  Part  I.  Ex- 
clusive of  the  very  rare  instances  in  which  pneumonitis  and  capillary 
bronchitis  are  associated,  the  sub-crepitant  rale  is  much  more  likely 
to  occur  at  a  late  period  in  the  disease,  during  the  progress  of  reso- 
lution. Developed  under  these  circumstances  it  is,  in  fact,  the  re- 
turning crepitant  rale  of  Laennec.  But  its  appearance  is  by  no 
means  constant.     Indeed  it  is  wanting  in  a  large  proportion  of  cases. 

The  other  bronchial  rales,  both  moist  and  dry,  are  all  liable  to 
occur  in  cases  of  pneumonitis.  Since,  however,  as  a  general  remark, 
they  imply  the  coexistence  of  bronchitis,  which,  save  in  a  limited  ex- 
tent, is  only  an  occasional  complication,  the  occurrence  of  the  sibi- 
lant, sonorous,  andNnucous  rales,  as  prominent  physical  phenomena, 
being  limited  to  a  small  proportion  of  cases  only,  is  in  accordance 
with  the  pathological  laws  of  the  disease.  Clinical  observations  show 
that  these  rales  are  far  from  being  common  in  cases  of  pneumonitis. 
In  the  majority  of  cases,  examinations,  repeated  at  different  periods, 
do  not  show  their  existence,  except  occasionally,  as  transient  phe- 
nomena. It  is  rare  for  them  to  be  prominent  in  cases  in  which  the 
disease  does  not  advance  beyond  the  second  stage.  In  the  third  stage, 
the  moist  or  bubbling  rales  are  much  more  likely  to  occur  than  in  the 
two  preceding  stages. 

The  infrequency  of  the  occurrence  of  the  bronchial  rales,  irrespec- 
tire  of  the  sub-crepitant,  in  ordinary  cases  of  pneumonitis,  is  shown 
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by  tlio  following :  of  148  e^xaminationa  at  different  periods  in  forty-fiT 
cases,  a  sibilant  ralo  is  noted  in  seven,  a  sonorous  in  sijc,  and  a  macoi] 
in  thi'ee  instances*. 

A  friction-sotmd  is  sometimes  discovered  in  anscnltating  over 
inflamed  lobe,  but  tbe  proportion  of  instances  in  which  this  sign  occ 
in  pneumonitis  is  extremely  smalh   In  forty-five  cases,  out  of  149  eii^J 
aminations  it  is  noted  in  five  examiiiations,  made  in  three  eases. 

In  addition  to  adventitious  sounds,  the  vast  majority  of  cases 
pneumonitis  are  characterized  by  important  modifications  of  the  re 
spiratory  phenomena*     The  modifications  constituting  tlie  bronchia 
and  the  broncho-vesicnlar  respiration,  very  rarely  fail  in  being  deva 
loped  during  the  coui'se  of  the  disease.     The  bronchial  rospiration  ii 
absent  in  but  an  exceedingly  small  proportion  of  instances.     Of  th«J 
forty-five  cases  which  I  have  selected  for  analysis,  commencing  with  th 
last  case  recorded,  and  rejecting  none  till  this  nnmber  was  completet^j 
in  five  either  the  examinations  were  begun  too  late  in  the  diseae^  < 
the  records  are  imperfect  with  respect  to  this  point.     Excluding  ibe 
five  casea,  out  of  the  remaining  forty  the  bronchial  respiration  wi 
more  or  less  marked  in  thirty-aeven.     In  two  the  modificatiom  did 
not  exceed  that  constitutmg  the  broncho-vesicular  respiration  ; 
in  the  other  exceptional  case  the  patient  died  on  the  second  day  is 
the  stage  of  engorgemcntj  the  disease  being  complicated  with  dilat 
tion  of  the  heart.     In  tbe   large  collection  of  cases  analyzed  bj 
Grisolle  (373),  the  bronchial  respiration  was  observed  to  cease  tf 
days  before  death  in  one,  and  was  not  developed  in  another  of 
cases  in  which  tho  inflammation  extended  over  an  entire  lung ; 
of  the  cases  in  which  the  inflammation  was  limited  to  a  single  loh^j 
it  was  wanting  in  nine.'     The  bronchial  respiration  is  a  sign  of 
dification.     In  connection  with  percussion  it  affords  evidence  of 
progress  of  the  disease  to  the  second  stage.     It  denotes  the  cont^n 
ance  of  the  solidified  state  of  the  lung,  indicating  by  its  gradual 
appearance  the  removal  of  the  solid  exudation.     Other  things  being 
equal,  its  intensity  is  probably  in  proportion  to  the  completeness  of 
the  solidification.     As  regards  its  development,  it  occurs  much  earlier 
in  some  cases  than  in  others.     I  have  known  it  to  take  the  place 
tho  vesicular  muitnur  in  the  space  of  twenty-four  hours*     It  may  no 
appear  till  the  second  or  third  day  after  the  date  of  the  attack, ' 
oven  still  later.     In  a  very  large  proportion  of  hospital  oasea  i% 
found  when  patients  first  como  under  observation*    If  wo  hare  aill 
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opportunity  of  watching  its  development,  we  may  observe  that  the 
transition  from  the  vesicular  murmur  is  not  abrupt,  but  takes  place 
gradually,  the  broncho-vesicular  modification  preceding  a  well-marked 
bronchial  respiration  ;  that  is  to  say,  the  inspiratory  sound  loses  the 
vesicular  quality  by  degrees,  until  at  length  it  becomes  entirely  tubu- 
lar or  blowing.  In  some  instances  the  presence  of  the  crepitant  rale 
prevents  us  from  appreciating  a  well-marked  alteration  affecting  the 
inspiration,  until  the  sound  becomes  distinctly  bronchial,  the  rale 
then  either  ceasing,  or  being  heard  only  at  the  end  of  the  act.  In 
the  progress  of  the  disease  the  bronchial  respiration  attains  its  maxi- 
mum, as  respects  intensity  and  completeness;  continues  without 
much  diminution  or  alteration  for  a  certain  period,  and  gradually 
becomes  less  intense  and  complete,  at  length  merging  into  the  bron- 
cho-vesicular respiration. 

The  bronchial  respiration  in  acute  lobar  pneumonitis,  is  not  a 
variable  or  fluctuating  sign.  As  a  rule,  after  it  is  developed,  it  may 
be  discovered  at  each  successive  examination,  until,  in  the  progress 
of  the  disease,  it  declines  and  disappears.  There  are,  however,  occa- 
sional exceptions  to  this  rule.  I  have  known  it  to  be  absent  and 
shortly  reappear,  ks  temporary  cessation  being  perhaps  due  to  casual 
obstruction  of  the  tubes.  Such  obstruction  during  the  period  of  the 
disease  when  the  bronchial  respiration  may  be  expected  to  be  present, 
rarely  occurs  in  ordinary  cases  of  pneumonitis.  During  the  progress 
of  the  disease  in  40  cases,  the  bronchial  respiration  existed  in  107 
out  of  146  examinations  made  on  different  days.  Of  the  remaining 
89  cases,  in  7  there  was  absence  of  respiratory  sound,  and  in  32  the 
modification  came  under  the  denomination  of  broncho-vesicular. 
These  enumerations  show  the  persistency  of  this  sign  in  cases  of 
pneumonitis. 

The  intensity  of  the  bronchial  respiration  and  certain  of  its  cha- 
racters, vary  in  different  cases.  Generally  cases  of  pneumonitis 
present,  for  a  greater  or  less  period,  all  the  elements  which  this 
physical  sign  in  its  completeness  embraces,  viz.,  a  tubular,  shortened, 
high-pitched  (occasionally  metallic)  inspiration,  followed,  after  an 
interval,  by  an  expiration,  prolonged,  more  intense,  and  higher  in 
pitch  (oftener  metallic)  than  the  sound  of  inspiration.  Of  27  cases, 
in  the  records  of  which  the  bronchial  respiration  is  described  as  re- 
Bpects  the  presence  or  absence  of  these  several  elements,  in  24  they 
were  all  present  for  a  period  greater  or  less.  In  two  cases  a  tubular 
inspiration  existed  without  any  sound  of  expiration,  and  in  one  case 


414  DISEASES    OF    THE    RESPIRATORT    ORGANS. 

an  expiratory  sound  existed  alone.  Enumerating  the  saccessiye 
examinations  made  on  different  days  in  these  27  cases,  and  the  result 
is  as  follows :  Out  of  86  examinations,  in  65  all  the  elements  of  the 
bronchial  respiration  were  present.  Of  the  remaining  21  examina- 
tions a  tubular  inspiratory  sound,  without  a  sound  of  expiration, 
existed  in  11,  and  an  expiratory,  without  an  inspiratory  sound,  in  10. 
In  six  of  tho  latter  10  instances,  however,  the  inspiratory  sound  was 
drowned  by  the  crepitant  rale. 

It  was  stated  by  Jackson,  and  it  is  repeated  by  Grisolle,  that  in 
the  development  of  the  bronchial  respiration  tho  abnormal  modifica- 
tion is  first  manifested  by  a  prolonged  expiration.  The  earliest 
change  is,  to  say  the  least,  generally  more  obvious  in  expiration 
than  in  inspiration.  The  former  frequently  is  not  only  prolonged, 
but  becomes  intense  and  high  in  pitch,  while  the  latter  is  company 
tively  feeble,  and  still  retains  more  or  less  of  the  vesicular  quality— 
in  other  words,  is  broncho-vesicular.  It  is  rarely,  however,  if  ever, 
the  case,  that  in  connection  with  a  prolonged,  intense,  high-pitched 
expiration,  the  inspiratory  sound  is  not  at  the  same  time  more  or  less 
altered,  being  less  vesicular  and  higher  in  pitch  than  on  the  opposite 
side  of  the  chest,  and  also  shortened  or  unfinished.  On  the  other 
hand,  at  a  later  period,  when  the  bronchial  is  about  to  merge  into 
the  vesiculo-bronchial  respiration,  the  change  is  frequently,  if  not 
generally,  first  manifested  in  the  inspiration,  which  becomes  weaker 
and  assumes  more  and  more  the  vesicular  quality,  while  the  expira- 
tion remains  prolonged,  high-pitched,  and  relatively  more  intense. 
At  a  still  later  period  the  expiratory  sound  may  disappear,  leaving 
the  inspiration  still  less  vesicular  and  higher  in  pitch  than  the  normal 
murmur. 

The  transition  from  an  intense  bronchial  to  a  broncho-vesicular 
respiration,  like  that  of  the  percussion-sound  from  marked  to  mode- 
rate or  slight  dulness,  is  gradual ;  yet  in  the  one,  as  in  the  other 
case,  frequently  a  considerable  alteration  is  often  observed  to  take 
place  within  a  short  space  of  time.  A  striking  diminution  in  inten- 
sity of  the  bronchial  respiration,  and  the  conversion  of  a  purely 
tubular  to  a  vesiculo-tubular  inspiration,  are  sometimes  observed  by 
comparing  the  examinations  of  two  successive  days.  A  return  to 
the  normal  vesicular  murmur  is  rarely  complete  for  some  time  after 
convalescence  is  established.  Even  when  the  patient  is  sufficiently 
restored  to  be  out  of  doors,  the  respiration  over  the  affected  lobe,  or 
lobes,  often  continues  broncho-vesicular.     When  the  characters  of 
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the  bronchial  and  the  broncho-vesicular  respiration  have  nearly  or  quite 
disappeared,  the  respiratory  sound  over  the  affected  lung  is  often 
abnormally  feeble,  being  sometimes  scarcely  appreciable  except  the 
breathing  be  forced.  Foumet  states  that  the  bronchial  respiration 
is  apt  to  be  succeeded  in  the  affected  portion  of  lung  by  an  exag- 
gerated vesicular  murmur.  Judging  from  the  cases  that  I  have  ob- 
served, I  should  say  that  the  rule  is  directly  the  reverse.  With  re- 
spect to  this  point,  the  following  are  the  observations  of  Grisolle  : — 
Of  103  convalescents  discharged  from  hospital,  between  the  twentieth 
and  fifty-fifth  days  of  the  disease,  37  bad  no  morbid  signs ;  in  36  the 
respiration  was  weak ;  in  14  the  respiration  was  slightly  blowing ; 
and  in  16  there  existed  sub-crepitant  or  other  bronchial  rales.^ 

In  the  majority  of  cases  of  pneumonitis  the  disease  being  limited 
to  the  lower  lobe  of  one  lung,  the  abnormal  modifications  of  the  respi- 
ratory sounds,  as  well  as  other  physical  phenomena,  are  to  be  sought 
for  especially  on  the  posterior  surface  of  the  chest  below  the  spinous 
ridge  of  the  scapula.  They  are  also  manifested  on  the  lateral  surface 
below  a  diagonal  line  corresponding  to  the  interlobar  fissure.  Ante- 
riorly the  bronchial  respiration,  and  also  the  crepitant  rale,  may  be 
discovered  at  the  base  of  the  chest,  but  it  not  infrequently  happens 
that  over  the  small  portion  of  the  lower  lobe  which  extends  in  front, 
auscultation  fails  to  detect  any  morbid  phenomena.  Posteriorly  and 
laterally,  if  the  stethoscope  be  employed  by  passing  the  instrument 
over  successive  portions  of  the  chest  from  above  downward,  the  change 
from  the  vesicular  murmur  to  the  bronchial  respiration  is  found  to  be 
abrupt,  not  gradual.  If  the  line  indicating  the  situation  of  the  inter- 
lobar fissure  have  been  already  traced  by  the  change  in  the  percus- 
sion-sound, the  transition  from  the  vesicular  murmur  to  the  bronchial 
respiration  will  be  found  to  take  place  on  the  same  line.  The  limits 
of  solidification  may  thus  be  defined  by  auscultation  as  well  as  by 
percussion,  and  it  is  in  some  cases  easier  to  trace  the  boundaries  by 
means  of  the  former  than  by  the  latter  method.  On  the  back,  the 
characters  of  the  bronchial  respiration  are  shown  in  striking  contrast 
by  auscultating  alternately  above  and  below  the  spinous  ridge  of  the 
scapula. 

H  the  whole  lung  become  affected,  the  different  lobes  being  attacked 
in  succession,  the  bronchial  respiration  will  present  differences  as 
respects  intensity,  and  other  characters,  in  different  situations.  On 
the  right  side  in  front,  I  have  observed   a  striking    disparity  in 
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pitch  and  other  points  over  the  upper^  middle^  and  lower  lobes,  the 

pitch  and  intensity  diminisMng  from  above  downward  in  these  three 

;  eituations.     The  same  disparity  I  have  also  observed  over  different 

points  within  the  boundaries  of  the  same  lobe.     In  accordance  with 

the  fact  that  when  an  entire  lung  is  affected,  even  if  the  upper  lobe 

he  invaded  secondarily,  resolution  takes  plaeo  first  in  this  lobe,  the 

^bronchial  respiration  will  be  found  to  continue  longer  posteriorly 

[below  the  spinous  ridge  of  the  scapula,  than  over  the  upper  and 

middle  thirds  in  front.     It  will  be  found  frequently,  if  not  generally, 

to  continue  longer  in  the  lower  scapular,  than  in  the  infra-scapular 

region ;  but  this  is  probably  owing  to  the  proximity  in  the  former 

i  f  egion  to  the  larger  bronchial  tubes. 

Over  the  unaffected  side  in  cases  of  pneumonitis  the  respiratory 
murmur  is  frequently  intense,  and  the  vesicular  quality  highly  marked, 
in  short,  exaggerated.     If  the  affection  be  limited  to  a  lobe,  accord- 
ing to  Fournct,  the  respiratory  sound  over  the  unaffected  lobe  is  even 
'  more  exaggerated  than  on  the  opposite  side  on  the  chest.     So  far  as 
{my  experience  goea,  the  reverse  of  this  is  nearer  the  truth.     The 
[murmur  over  the  upper  lobe  on  the  affected  side  is  sometimes  ex- 
tremely feeble,  almost  null,  so  that  conjoined  with  a  tympanitic  per- 
tBroion-resonanee,  the  physical  evidences  of  emphysema  are  present.' 
I  have,  however,  observed  an  exaggerated  respiration  in  the  upper 
lobe  when  the  lower  was  solidified,  the  intensity  being  notably  greater 
than  over  the  upper  lobe  in  the  unaffected  side.  . 

Auscultation  furnishes  important  vocal  phenomena  in  pnenmonitiiJ^H 
tin  the  second  stage,  over  the  solidified  lung,  bronchophony  occurs  '^^^\ 
[a  very  large  proportion  of  cases.     Of  27  cases  in  the  histories  of 
[which  is  noted  either  the  presence  or  absence  of  this  sign,  it  was  ob- 
served in  25,  and  not  dbcovered  in  two.     By  bronchophony,  it  will 
be  borne  in  mind,  I  do  not  mean  simply  exaggerated  vocal  resonance^ 
but  a  greater  or  less  apparent  approach  of  the  voice  to  the  ear  of 
the  auscultator-     In  the  great  majority  of  instances  this  increased 
proximity  of  the  voice  is  accompanied  by  an  abnormal  resonance  or 
reverberation,  but  not  invariably.     It  is  not  very  infrequently  the 
case  that  the  approach  of  the  voice  and  the  reverberation  do  not  coi 
sponrl,  as  respects  relative  intensity.     The  voice  sometimes 
very  near  the  car  when  the  resonance  is  but  little  exaggerated ;  am 

^  In  Fart  1, 1  have  miggefftcd  the  inquiry  whctlipr  an  cmpbyapitmiout  cnntlitioo  WMJ 
not  ieive  to  account   for   ilie  vc^iculo-tympunitic  re^^naivco  wbkli  bo  frequenlJj  cl 
oTer  ihe  tipper  lobe  wliea  tke  lower  is  solidified. 
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on  the  other  hand,  the  resonance  may  be  intense  while  the  voice  re- 
mains as  distant  as  in  the  normal  condition.  An  increased  vibration 
or  thrill  is  frequently  felt  by  the  car  applied  either  directly  to  the 
chest,  or  to  the  stethoscope.  The  latter  may  or  may  not  accompany 
the  bronchophony  and  vocal  resonance,  and  it  is  sometimes  present 
when  the  other  vocal  phenomena  are  wanting.  In  intensity  there  is 
not  a  uniform  correspondence  between  it  and  the  vocal  transmission 
and  resonance,  more  than  exists  between  the  two  latter.  The  vibration 
or  thrill,  indeed,  may  be  greater  on  the  unaffected  side  of  the  chest 
in  pneumonitis,  when  bronchophony  and  increased  reverberation  are 
marked  over  the  solidified  lung.  The  bronchophony  in  different  cases 
of  pneumonitis  is  variable  in  degree.  The  vocal  sound  appears  in 
some  instances  to  emanate  directly  beneath  the  ear  or  stethoscope, 
and  between  this  maximum  and  a  slight  approximation  appreciable 
only  by  a  careful  comparison  of  the  two  sides  of  the  chest,  every 
grade  of  intensity  may  be  observed  in  different  cases,  and  sometimes 
in  a  series  of  successive  examinations  in  the  same  case.  When  the 
bronchophony  has  a  marked  intensity,  or,  in  other  words,  is  strong, 
the  vocal  sound  in  some  instances  appears  to  strike  the  ear  with  a 
certain  force,  giving  rise  to  a  sense  of  concussion  or  shock,  like  that 
felt  when  auscultation  of  the  voice  is  practised  over  the  trachea.  The 
pitch  of  the  vocal  sound  in  some  instances  is  notably  high,  exceeding 
that  of  the  tracheal  voice.  It  acquires  sometimes  a  metallic  tone. 
Other  things  being  equal,  the  maximum  of  the  degree  of  intensity  to 
which  either  bronchophony  or  exaggerated  vocal  resonance  attains, 
in  the  progress  of  pneumonitis,  denotes  the  greatest  amount  of  solidi- 
fication. It  coexists,  therefore,  with  the  greatest  loss  of  vesicular 
resonance  on  percussion,  and  with  the  maximum  of  intensity  of  the 
bronchial  respiration.  As  the  disease  pursues  its  course,  these  vocal 
phenomena  reach  their  maximum  by  degrees,  and  gradually  become 
weaker  as  the  solidification  decreases  in  the  progress  of  resolution. 
In  this  retrograde  course,  when  bronchophony  and  exaggerated  reso- 
nance are  associated,  the  former  disappears  first,  the  latter  continu- 
ing to  be  more  or  less  marked  for  a  period  varying  considerably  in 
different  cases.  With  respect  to  the  vocal,  as  well  as  the  respiratory 
phenomena  indicative  of  solidification,  often  a  marked  diminution  is 
observed  to  occur  within  a  short  space  of  time,  and  occasionally  they 
disappear  rather  abruptly. 

The  duration  of  the  vocal  signs  in  different  cases  of  pneumonitis  is 
variable.     Of  88  examinations,  made  on  different  days  in  27  cases, 
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bronchophony  existed  in  61  and  was  absent  in  27,  The  examinationfl 
in  Tvhich  it  was  absent  were  mo&tly  made  during  the  latter  part  of  the 
disease,  the  sign  haviDg  exiated,  but  disappeared.  When,  however,  it 
is  once  developed,  it  is  a  persistent  sign  until  it  disappears  as  the 
consequence  of  the  progress  in  resolution  ;  that  is,  it  is  generailj 
found  at  each  successive  examination.  This  statement  is  in  appo>it^ 
tion  to  the  opinion  of  Skoda,  who  maintains  that  the  bronchophoii 
voice  ifl  constantly  fluctuatingj  sometimes  even  appearing  and  disap- 
pearing in  the  course  of  a  few  momenta.  An  analysis  of  a  series  af 
recorded  examinations  shows  this  opinion  to  be  incorrect.  Of  the  88 
examinations  in  27  cases  just  referred  to,  in  bnt  two  instances  wb» 
the  sign  absent  when  its  existence  was  noted  at  the  examination  pr 
ceding,  and  also  that  succeeding  the  one  on  winch  it  was  foond  to 
wanting* 

Bronchophony  in  the  same  case^  at  the  same  moment,  is  by  na 
means  eqiial  at  different  points  over  the  affected  lobe  or  lobes.  It 
highest  intensity  is  in  cases  in  which  the  upper  lobe  is  affected,  ove 
the  portion  of  the  summit  of  the  chest  in  front,  situated  nearest 
the  largest  bronchial  divisions.  Posteriorly,  when  the  lower  lobe  ii 
affected,  it  is  generally  more  marked  over  the  lower  scapular,  thaa  ii 
the  infra-scapular  region.  Well-marked  bronchophony  may  exia 
over  the  larger  bronchial  tubes,  while  at  a  little  distance  the  voca 
resonance  is  simply  exaggerated,  It  is  not  uncommon  to  find  broo« 
chopbony  over  the  scapula,  and  exaggerated  resonance  below  thif] 
scapula. 

By  means  of  an  abrupt  change  in  the  vocal  phenomena,  limiting  byl 
the  use  of  the  stethoscope  the  spaco  from  which  the  sounds  are  re 
ceived,  the  interlobar  fissure,  in  cases  of  pneumonitis  affecting  a  singloJ 
lobe,  may  be  often  traced  on  the  chest  as  well  as  by  the  percusgionJ 
and  the  respiratory  sounds,  in  the  manner  already  described ;  and 
when  this  has  been  done  by  means  of  the  two  latter  phenomena,  the| 
auscultation  of  the  voice  furnishes  another  method  of  verification. 

The  transmission  of  the  articulated  voice  or  speech,  in  other  wor 
pectoriloquy,  is  a  physical  sign  occasionally  observed  in  cases  of 
solidification  from  pneumonic  inflammation.    In  2  of  27  cases  wor 
(numerals)  spoken  aloud  were  transmitted.     In  2  other  cai^es  whispj 
pering  pectoriloquy  was  complete,  and  in  several  instances  whispere 
words  were  imperfectly  transmit  ted*      Contrary  to  the  opinion  ofl 
Walflhe,  who  regards  whispering  pectoriloquy  as  eminently  dlstinctiver 
of  a  cavity,  I  have  found  it  oftener  present  in  connection  with  solidifi- 
cation than  the  transmission  of  words  spoken  aloud. 
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When  whispered  words  are  not  transmitted,  a  souffle^  or  puff  is 
generally  produced  over  solidified  lung,  which  claims  the  attention  of 
the  auscultator.  Under  certain  circumstances  in  pneumonitis,  and 
other  affections  involving  solidification,  e,  g.  tubercle,  it  constitutes  a 
valuable  physical  sign,  its  significance  being  the  same  as  broncho- 
phony and  the  bronchial  respiration.  It  is  valuable,  not  only  as  con- 
firmatory of  the  fact  of  solidification,  associated  with  the  signs  just 
named,  but  still  more  because  it  may  be  developed  in  some  instances 
in  which  they  are  wanting.  The  aonffle  or  puff,  accompanying  the 
act  of  whispering,  and  heard  over  solidified  lung,  is  more  intense  than 
that  over  healthy  lung  in  corresponding  situations  on  the  opposite 
side  of  the  chest,  and  acute  or  higher  in  pitch.  The  contrast  is  as 
striking  as  between  a  vesicular  and  a  well-marked  bronchial  respira- 
tory sound.  In  some  cases  it  is  distinctly  marked  over  a  portion  of 
lung  solidified,  and  no  sound  is  developed  over  a  corresponding  situa- 
tion on  the  healthy  side.  Owing  to  the  small  number  of  instances  in 
which  the  bronchial  respiration  and  bronchophony  are  absent  in  ordi- 
nary pneumonitis,  this  vocal  sign  is  of  less  diagnostic  importance  than 
in  other  affections  in  which  other  phenomena  denoting  abnormal 
density  of  lung  are  less  commonly  present. 

In  some  cases  of  pneumonitis,  it  is  stated,  the  voice  in  passing 
through  the  chest  acquires  the  ajgophonic  characters,  viz.,  tremulous- 
ness  and  acuteness  of  pitch.  Some  observers,  indeed,  profess  to  have 
discovered  strongly  marked  regophony  in  pneumonitis;  and  it  is 
claimed  that  this  vocal  sign  may  occur  in  cases  in  which  there  is  no 
pleuritic  effusion.  The  latter  point  it  is  difficult  to  establish,  since,  if 
in  fatal  cases,  no  liquid  is  found,  it  may  have  existed  during  life  and 
been  absorbed.  I  have  never  met  with  a  well-marked  bleating  into- 
nation of  the  voice  in  pneumonitis ;  but  the  elevation  of  pitch  has  in 
several  instances  attracted  my  attention. 

Inspection  of  the  chest  discloses,  in  a  certain  proportion  of  cases 
of  pneumonitis,  abnormal  appearances  deserving  attention.  Coinci- 
dent with  the  attack,  the  movements  of  the  affected  side  may  be 
visibly  restrained,  attributable,  at  this  stage,  to  the  pleuritic  pain 
which  is  generally  present  in  the  early  part  of  the  disease.  At  a 
later  period,  during  the  second  stage,  if  a  single  lobe  be  affected,  a 
disparity  in  expansion-movement  at  the  inferior  portion  of  the  chest 
is  sometimes  obvious,  and  in  other  instances  not  apparent.  If  the 
entire  lung  become  affected,  a  disparity  is  frequently  well  marked. 
It  is  more  marked  if  the  breathing  be  labored,  or  voluntarily  forced. 
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UDder  these  circomstances  the  three  typea  of  hreathing  may  be  coii- 
Bpicuoua  OB  the  unaffected  side,  while  they  are  but  feebly  manifested 
on  the  side  diseased.  The  deficient  expansion  of  the  affected  side 
when  pain  Las  ceased  to  be  a  prominent  symptom,  in  other  words  m 
the  seeond  stage,  is  attributable  to  the  augmented  size  of  the  lung, 
•  ftnd  the  loss  of  its  contractility.  The  side,  m  fact,  is  in  a  mensnre 
^  dilated  permanently,  and  the  incompressiliility  of  the  solicllfied  Inng 
prevents  its  contraction  to  the  same  extent  as  in  health-  The  disparity 
under  these  circumstances  is  increased  by  the  healthy  side  taking  on 
a  supplementary  activity- 

This  statement  is  iE  opposition  to  the  opinion  of  GrisoUe,  ifho, 
exclusive  of  instances  in  which  the  movemeDts  are  restrained  by 
excessive  pain,  does  not  admit  a  disparity  between  the  tw^^  sides  in 
this  respect. 

The  intercostal  depressions  are  not  lost,  except  in  certain  cadO^H 
characterized  by  the  presence  of  lir[uid  efftisioB.  ^^ 

After  the  stage  of  resolution,  more  or  less  contraction  of  the  chest 
may  be  evident  on  inspection.  It  has  been  duuhted  by  high  autho- 
rity^ whether  this  ever  occurs  except  as  the  sequel  of  pleuritic  effusion 
which  coexisted  with  pneumonic  solidification.  On  this  point  iny  own 
observations  lead  me  to  accord  with  the  opinion  of  Stokes  and  WaUhe, 
which  refers  the  contraction  succeeding  pneumonitis  in  certain  cades, 
to  the  diminished  hulk  of  the  affected  portion  of  the  lung  in  mOBQ- 
quence  of  the  removal  of  the  solidifying  deposit,  and  the  contraeiioD 
of  the  plastic  exudation  on  the  surface. 

With  regard  to  mensuration,  my  recorded  observationa  do  not  fur- 
nish sufficient  data  to  serve  as  the  basis  of  any  conclusions.  Walsbc 
states  that  in  a  minority  of  cases  he  has  found  positive,  though  slight, 
increase  of  she  at  the  base  of  the  chest  on  the  affected  side  in  the 
second  stage  of  the  disease.  The  occurrence  of  contraction  of  the 
affected  side  after  recovery  is  indubitable.  The  only  question  rclate*i 
to  the  prc-existence  of  liquid  effusion  in  all  such  cases.  On  thb 
question  an  opinion  has  just  been  expressed. 

Finally,  palpation  furnishes  physical  phenomena  in  different  cases 
of  pneumonitis,  somewhat  contradictory.  As  a  rule,  the  voeal  fre- 
mitus is  increased,  in  the  second  stage  of  the  disease^  over  the  solidi- 
fied lung.  But  the  exceptions  to  this  rule  are  not  very  iti&equeiit 
In  some  of  the  exceptional  instances  no  disparity  as  reapects  this 
sign  is  appreciable  on  comparing  the  two  sides  of  the  chest*     la 

'  WpiUez,  GnsQile. 
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other  instances  the  fremitus  is  greater  on  the  unaffected  side.  If  the 
left  lung  be  the  seat  of  the  disease,  the  explanation  may  be  that  the 
fremitus  over  the  solidified  lung  is  not  increased,  as  naturally  it  is 
frequently  more  marked  on  the  right  than  on  the  left  side.  But  I 
haye  observed  the  fremitus  to  be  greater  on  the  left  side,  'when  the 
pneumonitis  was  seated  on  the  right  lung.  This  shows  that  an  effect 
of  solidification,  under  certain  circumstances,  is  a  diminution  of  the 
xiatural  fremitus.  Instances  of  this  description  are,  however,  it  is 
probable,  extremely  rare. 

Diagnosis. — The  space  which  has  been  devoted  to  the  considera- 
.tion  of  the  physical  signs  belonging  to  pneumonitis  may  lead  the 
reader  not  practically  conversant  with  the  subject,  to  suppose  that 
the  diagnosis  involves  greater  difficulties  than  actually  exist.  The 
truth  is,  with  a  knowledge  of  the  semeiological  phenomena  of  the 
disease,  and  an  acquaintance  with  the  diagnostic  features  of  other 
affections  presenting  some  characters  in  common,  it  is  recognized 
"with  promptness  and  positiveness  in  the  great  majority  of  cases. 

If  a  person  be  seized  with  a  chill,  which  is  followed  by  high  febrile 
movement,  and  lancinating  pain  in  the  chest,  referred  to  the  neigh- 
borhood of  the  nipple;  accompanied  by  cough,  with  an  adhesive, 
rusty  expectoration,  and  a  well-marked  crepitant  rale  is  found  on 
aoscultating  the  posterior  surface  of  the  chest  on  one  side,  it  is  at 
once  evident  that  he  is  attacked  with  pneumonitis  seated  in  an  infe- 
rior lobe.  This  group  of  diagnostic  phenomena  is  presented  in  a 
pretty  large  share  of  the  cases  of  simple  acute  pneumonitis  at  the 
time  when  they  first  come  under  the  observation  of  the  medical  prac- 
titioner. Of  these  phenomena  the  characteristic  expectoration  and 
the  physical  sign  may  be  said  to  be  pathognomonic.  A  viscid  expec- 
toration, containing  a  variable  quantity  of  blood  in  intimate  combina- 
tion, is  a  symptom  belonging  exclusively  to  inflammation  of  the  pul- 
monary parenchyma.  If  this  statement  be  not  correct  in  the  most 
rigorous  sense,  it  may  at  all  events  be  practically  so  regarded.^  So 
with  regard  to  the  crepitant  rale,  if  we  are  sure  of  its  presence,  that 

'  AccordiDg  to  the  observations  of  Dr.  Remak,  of  Berlin,  if  the  sputa  from  a  patient 
affected  with  pneumonitis,  af\er  having  been  macerated  for  some  time  in  water,  be 
placed  on  dark-colored  glass,  and  carefully  examined,  minute  fibrinous  concretions  may 
ba  difcovered,  which  are  probably  casts  moulded  in  the  minute  bronchial  ramifications. 
Dr.  Reroak  succeeded  in  discovering  fibrinous  casts  in  50  successive  cases,  between  the 
third  and  seventh  days  of  the  disease.  Other  observers  have  not  met  with  equal  success. 
Vide  Art.  by  Dr.  Da  Costa,  Am.  Jour,  of  Med.  Sciences,  Oct  1855. 
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iSj  if  the  cbaraotera  which  distinguish  it  from  other  rales  are  clearlji 
made  out,  and  it  occurs  in  the  situation  and  in  connection  with  th©| 
symptoms  just  mentioned,  it  affords  positive  proof  of  the  ojcisteoce 
pneumonitis*  It  is  only  when  more  or  less  of  the  distinctive  feat 
of  the  disease  are  obacure  or  wanting,  that  there  is  room  for  delayi 
and  doubt,  as  regards  the  diagnosis. 

The  group  of  phenomena  characterizing  the  access  of  pneunaonitiSpl 
is  sometimes  incomplete  during  the  development  of  the  disease,  whi 
the  inflamraation  is  confined  to  a  limited  space,  perhaps  ccntrallj 
situated,  and  gradually  extending  over  the  lobe*     Under  these  cir 
cumstances  the  rusty  expectoration  may  be  present,  indicating  thtJ 
nature   of  the  affection  before   any   positive   phyaical   evidence 
discoverable*     In  a  case  in  which  the  symptoms  denote  some  aciit#J 
piJmonary  disease,  if  the  characteristic  expectoration  he  ohserved|J 
physical  exploration,   although  at  first  negative,  may  he  expected! 
soon  to  furnish  the  signs  of  pneumonic  inflammation,  and  Bhoald] 
therefore  be  often  repeated.     In  such  a  case,  should  the  respirator 
murmur  on  one  side  be  found  abnormally  feeble  or  exaggerated,  or  il 
the  sound  is  somewhat  changed,  presenting  the  characters  of  the] 
broncho-veeicular  modification,  these  physical  phenomenaj  althou 
not  intrinsically  significant  of  pneumonitis,  taken  in  connection  wit 
the  associated  circumstances,  render  it  probable  that  inflammatioml 
exists,  but  as  yet  confined  to  a  portion  of  the  lobe.     On  r^pealingl 
the  examinations,  a  crepitant  rale  is  at  length  satisfactorily  made/ 
outj  and  the  fact  of  pneumonic  inflammation  is  then  established. 

The  characteristic  expectoration,  howeverj  is  by  no  means  uniformly^ 
present  in  cases  of  pneumonitis,  and  if  not  altogether  absent,  it  is  notj 
always  among  the  earliest  symptoms  of  the  disease*     Under  thes^l 
circumstances,  if  the  pathognomonic  sign,  viz,,  the  crepitant  rale^  bei 
discovered,  the  diagnosis  is  promptly  made*     But  it  will  sometimej 
happen  that  both  these  characteristics  are  absent:  a  little  delay  isj 
then  requisite,  until  the  symptoms  and  signs  incident  to  the  fieeoDdij 
stage  of  the  disease  become  developed.     This  delay  is  much  ofienerj 
requisite  in  cases  of  lobar  pneumonitis  affecting  children.    In  chihlrea  ^ 
the  expectoration  is  generally  swallowed,  and  hence  its  diagnostic  cha-  I 
racters  are  unavailable.     The  crepitant  ralo  is  also  fretjuently  want- 
ing.    Adding  to  these  circumstances  the  difficulty  frequently  expe- 
rienced in  making  a  satisfactory  exploration  of  the  chest,  owing  to 
their  timidity  or  restlessness,  the  means  of  determining  positiTely  ^ 
the  character  of  the  disease  are  often  insufficient  until  tho  eigni  of  ] 
solidification  are  apparent. 
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Pneumonitis,  as  has  been  seen-,  in  general  runs  rapidly  into  the 
second  stage.  In  this  stage  new  diagnostic  features  are  added.  The 
rusty  expectoration  and  crepitant  rale  continue,  but  frequently  be- 
come less  marked.  The  added  symptoms  and  signs  pertain  chiefly 
to  the  solidified  condition  of  the  lung.  The  function  of  haematosis 
being  compromised  in  a  greater  degree,  the  respirations  are  accele- 
rated, eosteris  paribus^  in  proportion  to  the  completeness  of  the  solidi- 
fication and  the  extent  of  the  pulmonary  organs  involved.  The  alae 
nasi  dilate,  and  there  may  be  lividity  of  the  prolabia  and  face.  The 
cheeks  often  present  a  circumscribed  flush.  The  acceleration  of  the 
breathing  is  out  of  proportion  to  the  frequency  of  the  pulse.  The 
physical  evidences  of  solidification  are  easily  ascertained.  On  per- 
cussion, the  chest  over  the  inflamed  lobe  is  found  to  be  notably  dull, 
with  a  marked  increase  of  the  sense  of  resistance  and  diminished 
elasticity.  In  the  majority  of  cases,  as  has  been  repeated  more  than 
once,  a  single  lobe  only  is  inflamed,  and  this  is  the  lower  lobe.  It  is 
important  for  the  student  to  recollect  the  relations  of  the  inferior  lobe 
to  the  anterior  and  posterior  surfaces  of  the  chest.  So  small  a  portion 
extends  in  front,  that  in  many,  if  not  most  instances,  physical  exami- 
nation anteriorly  is  comparatively  unimportant.  The  signs  emanating 
from  the  afiected  lobe  are  to  be  sought  after  behind,  below  the  spinous 
ridge  of  the  scapula.  The  interlobar  fissure  crosses  the  lateral  sur- 
face of  the  chest  obliquely,  and  its  situation  is  generally  determinable 
by  the  abrupt  change  in  the  percussion-sound.  The  fact  of  a  line 
indicating  the  limits  of  dulness  on  the  lateral  surface  of  the  chest, 
corresponding  in  direction  with  the  interlobar  fissure  and  not  varying 
with  the  position  of  the  patient,  is  a  diagnostic  feature  in  itself  almost 
conclusive.  Assuming  the  inferior  lobe  to  be  the  seat  of  solidifica- 
tion, in  the  lower  scapular  and  infra-scapular  regions,  and  laterally 
below  the  line  of  the  interlobar  fissure,  more  or  less  of  the  characters 
embraced  in  the  bronchial  respiration  are  present  in  the  vast  majority 
of  cases.  Bronchophony  or  exaggerated  vocal  resonance  is  present 
also,  with  few  exceptions ;  also  the  bronchial  souffle  or  high-pitched 
puflF  with  whispered  words.  In  the  larger  proportion  of  instances,  at 
least  in  adults,  the  evidence  afibrded  by  auscultation  of  the  respira- 
tion and  voice  is  corroborated  by  an  increased  vocal  fremitus.  If  the 
upper  lobe  be  primarily  the  seat  of  the  inflammation,  the  physical  phe- 
nomena will,  of  course,  be  manifested  within  its  limits,  viz.,  in  front 
above  the  fourth  rib,  behind  in  the  upper  scapular  region,  and  later- 
ally above  the  interlobar  fissure.     The  occurrence  of  highly  marked 
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tympanidc  or  tubular  percas&ioti-resonaiice  over  solidified  lirng^  espe- 
cially anteriorly  when  the  superior  lobe  is  affected,  is  a  point  not  to 
be  forgotten,  It  is  superfluous  to  add  that  if  tbe  iuflammatiou  ex- 
tend beyond  the  lobe  pritnarily  attacked,  an  event  occurring  at  a 
period  more  or  less  remote  from  the  date  of  the  attack,  the  local 
phenomena  will  be  reproduced  over  the  lobe  or  lobea  which  are  sue- 
ceasively  affected. 

Of  the  signs  which  enter  into  the  physical  diagnosis  of  pneumomtis'] 
advanced  to  the  second  stage,  excepting  the  crepitant  rale,  none  ire 
peculiar  to  this  disease.     Dulness  on  percussion,  the  bronchial  reepi^J 
ration,  bronchophonyj  exaggerated  vocal  resonance^  the  acute  vocal,  i 
souffle^  and  increased  fremitus,  may  all  be  found  in  connection  witk 
other  affections  involving  pulmonary  solidification.    The  situation  and: 
limitation  of  the  portions  of  the  chest  in  which  the  signs  are  observed^ 
together  with  the  antecedent  and  concomitant  symptoms,  eoffice  for 
the  discrimmation  of  the  solidification  which  arises  from  lobar  pneu- 
monitis-    But  the  circumstances  involved  in  the  differential  diafmoiii  , 
will  be  noticed  presently. 

The  signs  by  which  the  progress  of  the  disease  from  the  first  to  the 
second  stage  is  ascertainedj  have  been  already  sufficiently  consideredt 
It  remains  to  devote  a  few  remarks  to  the  diagnostic  characters  which 
belong  to  the  third  or  purulent  stage.     The  transition  to  this  stage, 
in  the  rare  instances  in  which  it  occurs,  is  not,  like  that  of  the  first 
to  the  second  stage,  signalized  by  the  development  of  a  new  series  of  I 
striking  physical  phenomena.     The  signs  of  solitHficatlon  continue;  i 
and,  in  fact,  there  are  no  criteria  by  which  the  occurrence  of  the  thiri  1 
stage  may  be  in  all  instances  positively  ascertained.     The  exbtence  \ 
of  this  stage  may  be  inferred  after  a  protracted  duration  of  the  dis- 
ease, when  the  evidences  of  resolution  of  the  disease  fail  to  occur^  and  I 
the  symptoms  denote  an  unfavorable  termination,  not  directly  in  con^ 
sequence  of  the  extent  to  which  haematosia  is  compromised  (for  deatb 
thus  produced  takes  place  in  the  second  stage),  but  aa  the  result  of 
asthenia  and  apnoea  combined.     A  symptom  which  has  a  posilife 
bearing  on  this  question,  is  an  abundant  pnrlform   expeetomtioiit 
sometimes  taking  place  rapidly  like  the  discharge  from  a  ruptured  | 
abscess,  and  occasionally  emitting  a  fetid  odor.     A  phy8ie4il  sign  | 
possessing  considerable  significance  is  the  occurrence  of  abundant  J 
moist  bronchial  raleSj  at  a  late  period,  not  preceded  by  general  broB? 
chitis  coexisting  with  the  pneumonitis,  the  dulness  on  percussion  re- 
maining undiminished,  the  bronchial  respiration  and  voice  becoming 
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less  marked,  these  circumstances  being  taken  in  connection  with 
Bjmptoms  denoting  a  fatal  tendency,  viz.,  prostration,  frequency  and 
feebleness  of  the  pulse,  delirium,  etc. 

The  formation  of  abscesses,  and  their  evacuation  into  the  bronchial 
tubes,  leaving  cavities,  are  among  the  occasional  events  incidental  to 
the  progress  of  this  disease.^  Do  excavations  thus  formed  give  rise 
to  distinctive  signs,  viz.,  the  cavernous  respiration  and  voice,  and 
tympanitic  resonance  on  percussion,  Tfith,  in  some  instances,  the 
cracked-metal  intonation  ?  My  own  observations  do  not  supply  facts 
bearing  on  this  question.  Judging  from  the  physical  conditions  in- 
cident to  the  formation  of  cavities  under  these  circumstances,  and 
from  the  testimony  of  experienced  observers,  the  physical  signs  occa- 
sionally indicating  excavations  otherwise  formed,  and  which  will  be 
noticed  more  especially  in  connection  with  tuberculous  disease,  are  to 
be  deemed  possible,  but  by  no  means  of  probable  occurrence.  On  this 
point  Skoda  remarks  as  follows :  ^'  I  have  frequently  examined  patients 
suffering  from  pneumonia,  in  whose  lungs  newly  formed  abscesses  were 
found  after  death  ;  but  I  have  never,  in  any  single  instance,  recog- 
nized the  presence  of  abscess  by  the  aid  of  auscultation  or  percussion. 
In  every  case,  the  abscess,  though  communicating  with  the  bronchial 
tubes,  was  filled  with  pus  or  sanies.''* 

The  progress  of  the  resolution  of  pneumonitis  is  indicated  by  dimi- 
nution of  the  dulness  together  with  the  sense  of  resistance  felt  on 
percussion;  decrease  of  the  intensity  of  the  bronchial  respiration, 
which,  becoming  first  broncho-vesicular,  gradually  assumes  the  normal 
characters ;  cessation  of  bronchophony,  and  the  return  to  the  normal 
Tocal  resonance ;  disappearance  of  an  undue  vocal  fremitus, — these 
changes  in  the  physical  phenomena  associated,  of  course,  and  gene- 
rally succeeding  rather  than  anticipating  a  marked  improvement  in 
the  cough,  respiration,  etc.  Facts  relating  to  this  point  have  entered 
into  the  consideration  of  the  physical  signs  furnished  by  the  different 
methods  of  exploration  in  this  disease. 

Pneumonitis,  so  far  as  symptoms  are  concerned,  is  sometimes  re- 
markably latent.  Exjpectoration,  cough,  pain,  may  all  be  wanting, 
and  the  respiration  be  but  little  increased  in  frequency.  The  dis- 
ease fails  to  present  its  usual  symptomatic  phenomena  when  it  is  con- 
secutive, much  oftener  than  when  primary ;  as  when  it  is  developed 

'  Of  750  cases  treated  in  the  great  Hospital  of  Vienna,  from  1847  to  1850,  pulmonary 
abscess  was  observed  in  but  a  single  instance. 
'  Op.  cit  Am.  edition,  page  311. 
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in  tho  course  of  fovors,  punileet  infection  of  the  bloody  etc*  Under 
tiiBBQ  circumstances  the  diagnosis  is  to  be  based  almost  exclasiYelj  on^ 
tlie  pliysical  signs.  But  as  regards  tbe  latter,  the  disease  may  be  lQ\ 
a  greater  or  leas  extent  latent ;  in  other  worda^  physical  pbenomeniiKJ 
which  are  usually  present  in  a  marked  degree,  may  be  obscure  Qt% 
absent.  Thus,  not  only  is  the  crepitant  rale  sometimes  wanting,  bufeJ 
also  the  bronchial  respiration,  bronchophony  and  exaggerated  vocal  J 
resonance,  and  fremitus.  The  solidification  which  oceura  in  the  latter  ( 
stage  of  fevers  and  other  affectionsj  and  characterised  by  the  absence  oti 
the  usual  granular  deposit  (hypostatic  pneumonitis),  is  the  form  mostj 
apt  to  be  deficient  in  the  group  of  signs  just  named.  Instances  in-j 
which,  together  with  these  signs^  all  the  distinctive  symptoms  areJ 
also  wanting,  must  be  exceedingly  rare ;  yet  it  is  not  impossihlo  that  j 
such  a  case  may  be  met  with.  The  diagnosis  would  then  rest  mainlyJ 
on  the  evidence  of  solidification  extending  over  a  lobe,  which  by  meandl 
of  percussion  would  still  he  available.  Inasmtich,  however,  as  loba 
solidification  may  take  place  irrespective  of  inflammation  (froiii\ 
oedema),  the  existence  of  pneumonitis  notwithstanding  this  evidence 
might  he  questionable.  Fortimately  a  clinical  problem  so  intricate  nM^ 
that  just  supposed,  although  within  the  limits  of  possibilityj  id  ro*! 
moved  far  beyond  the  boundaries  of  tlie  probable. 

The  diiferent  affections  from  which  pncamonitts  is  practically  to  be  j 
discriminated,  are  acute  ordinary  broncbiti!^,  capillary  bronchitis,] 
acute  pleoritis,  dilatation  of  the  bronchlse,  acute  phthisis,  and  pulmo*j 
nary  o&dcma.  I  will  consider  briefly  the  more  important  of  the  points  J 
involved  in  the  diff'erenlial  diagnosis  from  these  affections  respectively. 

With  a  proper  knowledge  and  application  of  physical  exploration,  J 
pneumonitis  need  never  be  confounded  with  acute  ordinary  bron- 1 
chitis;  bot  guided  exclusively  by  symptoms,  the  discrimination  is  not 
always  easy,  and  in  some  cases  it  is  impracticable*     Moreover^  the  I 
two  affections  may  bo  conjoined,  and  under  these  circumstances  th© 
question  whether  the  bronchitis  be  complicated  with  pneumonitis,  or 
not,  is  to  be  settled  mainly  by  the  physical  signs*     Simple  bronchitis 
and  simple  pneumonitis  present  a  striking  contrast  in  several  promi- 
nent symptoms.     The  pain  in  pncumomtis  is  sharp,  lancinating,  and  I 
generally  referred  to  the  vicinity  of  the  nipple.     In  bronchitis,  if] 
pain  be  present,  it  is  dull,  contusive,  and  situated  beneath  the  ster-^ 
num.     The  expectoration  in  bronchitis  rarely  contains  blood,  and, 
when  present,  it  is  in  the  form  of  bloody  points  or  streaks.     In  pneu- 
monitis bloody  expectoration  is  common,  and  the  blood  is  intimatelj 
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mixed  with  viscid  mucus,  giving  rise  to  the  characteristic  rusty  sputa. 
The  fehrile  movement  in  cases  of  acute  pneumonitis  is  generally  in- 
tense, Tfhile  in  ordinary  bronchitis,  however  acute,  it  is  only  moderate. 
More  or  less  acceleration  of  the  breathing  generally  characterizes 
cases  of  pneumonitis,  and  occurs  only  occasionally  in  ordinary  bron- 
chitis. 

But  the  physical  phenomena  are  more  distinctive.  The  crepitant 
rale  is  wanting  in  bronchitis,  nor  in  the  ordinary  form  of  that  affec- 
tion is  there  any  rale  approximating  to  the  crepitant  sufficiently  to 
occasion  any  liability  to  error.  The  sonorous,  sibilant,  and  mucous 
rales  may  be  present  more  or  less  combined,  and  these  rales  are  rarely 
prominent  in  cases  of  pneumonitis,  except  it  be  associated  with  gene- 
ral bronchitis.  When  observed  in  cases  of  pneumonitis  not  associated 
with  general  bronchitis,  they  are  limited  to  one  side  of  the  chest,  save 
in  the  very  rare  instances  of  double  pneumonitis ;  but  in  bronchitis 
they  are  found  on  both  sides.  The  chest  in  cases  of  bronchitis  every- 
where preserves  its  normal  sonorousness  on  percussion,  which,  in- 
deed, may  be  abnormally  increased.  In  pneumonitis,  on  the  other 
hand,  soon  after  the  access  of  the  disease,  marked  dulness,  with  in- 
creased sense  of  resistance,  is  found  to  exist  over  a  space  correspond- 
ing in  size  and  situation  to  one  of  the  pulmonary  lobes.  Broncho- 
phony, exaggerated  vocal  resonance  and  fremitus,  and  the  acute 
bronchial  souffle^  with  whispered  words,  belong  to  the  history  of 
pneumonitis,  and  are  never  produced  as  effects  of  bronchitis. 

Between  pneumonitis  and  capillary  bronchitis  there  are  more  points 
of  similitude ;  nevertheless,  the  points  of  dissimilitude  are  amply  suffi- 
cient for  the  differential  diagnosis.  Capillary  bronchitis  is  accom- 
panied by  greater  embarrassment  of  respiration  and  suffering  from 
defective  hsematosis,  than  obtain  in  pneumonitis.  The  acceleration 
of  the  pulse  is  greater.  The  rusty  sputa  are  wanting ;  blood,  if 
present,  existing  in  streaks.  Reliance,  however,  must  be  placed 
chiefly  on  the  physical  signs.  The  percussion-resonance  in  capillary 
bronchitis  generally  remains  unaffected,  and  may  be  abnormally  in- 
creased. If  dulness  occur,  it  arises  from  collapsed  lobules,  and  \s 
not  found  to  extend  over  a  space  corresponding  to  an  entire  lobe. 
Auscultation  discloses  a  sub-crepitant  rale,  succeeding  or  coexisting 
with  the  sibilant  rale,  and  existing  on  both  sides  of  the  chest  over 
the  posterior  surface.  The  existence  of  this  rale  on  the  two  sides  is 
a  fact  eminently  distinctive,  but  aside  from  this  fact,  the  intrinsic 
differences  between  the  sub-crepitant  and  the  true  crepitant  rales. 
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which  have  been  fully  pointed  out,  suffice  for  their  discrimioatioii 
from  each  other-  Finally,  in  capillary,  as  in  ordinary  acute  bron- 
chitis, bronchial  respiration,  bronchophony,  increased  vocal  resonaoce, 
and  the  acute  bronchial  sonffie  with  whiapered  words^  arc  wanting. 

The  diagnostic  features  of  acute  pleurisy  are  to  bo  coosidered 
hereafter.  It  suffices  for  the  present  object  to  stato  that  the  looro 
important  of  these  features  arise  from  the  accumulation  of  a  con- 
sidcrablo  quantity  of  liquid  effusion  within  the  pleural  sac.  The 
physical  signs  denoting  the  presence  of  fluid  in  the  chesty  together 
Tvith  the  absence  of  the  crepitant  rale  and  the  phenomena  denoting  a 
marked  degree  of  pulmonary  BolidificatioUj  establish  the  differential 
diagnosis.  Moreover,  in  pleurisy  the  febrile  movement  is  less  mtense 
than  in  acute  pneumonitis ;  cough  and  eKpectoration  are  frequently 
slight  or  altogether  absent  j  the  rusty  sputa  are  wanting,  and  the 
matter  of  the  expectoration,  unless  bronchitis  be  associated,  is  unal-  \ 
tered  mucus.  It  is  not  very  uncommon  for  practitioners  podsessbg 
an  imperfect  knowledge  of  the  principles  and  practice  of  phjaicaL  I 
exploration,  to  mistake  pneumonitia  for  pleurisy,  and  mee  vtrm^ 
Due  acquaintance  with  the  circumstancea  involved  in  distinguishiiig 
pulmonary  solidification  from  liquid  effusion,  will  obviate  the  liability 
to  thb  error.  The  points  of  distinction  between  these  two  morbid 
conditions  have  been  already  consideredj  and  will  be  recapitulated  la  j 
connection  with  the  subject  of  pleuris^y. 

Dilatation  of  the  bronchiaj  in  connection  with  an  attack  of  acute 
bronchitis,  gives  rise  to  certain  of  the  physical  signs  present  in  pneu- 
monitisj  Tiz*^  bronchial  respiration  and  bronchophony  or  exaggerated 
vocal  resonance,  together  with  dulnesa  on  percussion.     The  aymp- 
toma  incident  to  the  acute  bronchitis,  associated  with  the  physical 
phenomena  pertaining  to  the  bronchial  dilatation,  if  the  practitioner  j 
be  not  aware  of  the  previous  existence  of  this  lesion,  might  lead  to 
the  suspicion  of  pneumonitis  advanced  to  the  stage  of  soli difi cation • 
An  investigation  of  the  history  and  present  phenomena,  in  such  a 
case,  will  show  that  chronic  cough  and  expectoration  have  existed 
for  a  greater  or  less  period  prior  to  the  attack ;  and  that  the  signi 
suggesting  pneumonic  solidification  are  not,  as  in  lobar  pneumonitifli 
either  bounded  by  a  lino  coincident  with  the  interlobar  fissure^  or  | 
extending  over  the  entire  lung  on  one  side.     In  the  progress  of  the  ' 
case,  after  the  symptoms  of  the  acute  bronchial  infiammation  are 
relieved,  percussion  and  auscultation  show  the  physical  pbetiomena ' 
still  persisting,  owing  to  the  permanency  of  the  lesion-     Dilatation  of  | 
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the  bronchise  is  an  affection  of  such  rare  occurrence,  that  it  falls  to 
the  lot  of  but  few  physicians  to  be  called  to  discriminate  between  it 
and  other  affections. 

Cases  of  rapid  and  extensive  tuberculosis  may  present  a  group  of 
symptoms  and  signs,  which,  without  due  attention,  may  for  a  time 
deceive  the  practitioner.  Dulness  on  percussion,  the  bronchial  respi- 
ration, bronchophony  or  exaggerated  vocal  resonance,  and  fremitus, 
with  the  sub-crepitant,  and  possibly  a  crepitant  rale,  may  coexist 
with  accelerated  breathing,  frequent  pulse,  cough  and  expectoration, 
lancinating  pains,  these  symptoms  having  been  so  rapidly  developed 
as  not  to  suggest  at  once  the  idea  of  tuberculosis.  Careful  and  con- 
toued  investigation,  however,  will  lead  to  the  discovery  of  certain  of 
the  positive  features  of  phthisis,  and  at  the  same  time  authorize  the 
exclusion  of  pneumonitis  by  the  absence  of  some  of  its  distinctive 
traits.  In  the  vast  majority  of  cases  of  phthisis,  the  deposit  occurs 
first  near  the  apex  of  the  lungs.  The  physical  signs  will,  therefore, 
he  found  at  the  summit  of  the  chest.  Pneumonitis  attacks  the  upper 
lobe  primarily  in  but  a  small  proportion  of  cases,  and  hence,  the 
situation  of  the  physical  phenomena  in  itself  should  excite  suspicion 
of  tubercle.  A  tuberculous  deposit  rarely  extends  within  a  brief 
period  over  an  entire  lobe,  so  that  the  signs  will  be  likely  to  be  limited 
to  a  space  more  or  less  circumscribed  below  the  clavicle,  when,  if  the 
mflFection  were  simple  pneumonitis,  the  entire  lobe  would  be  soon  in- 
vaded, and  its  boundary  line  determined  by  means  of  percussion  and 
auscultation  to  be  in  the  situation  of  the  interlobar  fissure.  Hemor- 
rhage will  be  likely  to  occur  in  connection  with  tuberculous  disease, 
and  not  in  pneumonitis,  except  in  so  far  as  it  enters  into  the  produc- 
tion of  the  rusty  sputa.  The  lancinating  pains  in  phthisis  are  gene- 
jrally  referred  to  the  summit  of  the  chest,  or  are  seated  beneath  the 
scapula,  not  fixed  in  a  point  at  or  near  the  nipple,  as  in  pneumonitis. 
The  characters  of  the  pulse  in  "tuberculous  fever"  differ  from  those 
which  belong  to  the  febrile  movement  symptomatic  of  an  acute  local 
inflammation.  In  the  former  the  pulse  is  often  very  frequent,  vibra- 
tory or  thrilling,  denoting  irritability  rather  than  increased  force  in 
ihe  ventricular  contraction.  In  the  latter  it  is  less  rapid,  but  stronger, 
indicating  abnormal  power  in  the  action  of  the  heart.  Rapid  loss  of 
weight  characterizes  acute  phthisis.  Diarrhoea  frequently  occurs. 
The  patient,  notwithstanding  the  greater  frequency  of  the  pulse,  and 
with  an  equal,  if  not  greater  disturbance  of  the  respiration  than  ordi- 
narily attends  pneumonitis,  does  not  yield  to  the  disease  and  take  to 
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the  bed,  as  when  attacked  with  pnenmonic  mflammation.  Acute 
phthisis,  when  it  is  most  rapidly  developed,  does  not  present  the 
abrupt  access  which  generally  characterizes  cases  of  pneumonitis. 

The  differential  diagnosis  may  be  more  difficult  when  the  tubercu- 
lous deposit,  in  deviation  from  the  laws  of  the  disease,  takes  place 
first  at  the  base  of  the  lung,  and  gradually  extends  upward.  This 
anomalous  form  of  tuberculous  development,  according  to  the  obser- 
vations of  Dr.  H.  I.  Bowditch,  occurs  in  a  ratio  of  1  to  from  150  or 
200  cases.*  The  greater  liability  to  error  of  diagnosis  in  this  variety 
of  phthisis  arises  from  the  physical  signs  being  manifested  in  the 
same  situation  as  in  most  cases  of  pneumonitis,  viz.,  on  the  posterior 
surface  of  the  chest,  especially  below  the  scapula,  and  also  from  the 
presence  of  the  crepitant  rale,  which  was  observed  in  seven  of  eight 
cases  reported  by  Dr.  Bowditch.  The  combination  of  physical  signs,  in 
fact,  may  be  precisely  that  which  characterizes  pneumonitis.  The 
incongruousness  of  the  associated  symptoms,  on  the  supposition  that 
pnumonitis  exists,  and  the  presence  of  certain  of  the  traits  significant 
of  phthisis,  point  to  the  nature  of  the  disease.  With  the  physical 
signs  just  mentioned,  patients  preserve  strength  sufficient  to  be  up 
and  out  of  doors.  The  disease  even  if  rapidly  developed  is  always 
more  gradual  than  pneumonitis.  Hemorrhage  occurs  in  a  certain 
proportion  of  cases.  The  ragged  opaque  sputa  of  phthisis  are  some- 
times observed.  Acute  symptoms  are  by  no  means  uniformly  present 
in  this  variety  of  tuberculous  disease.  The  crepitant  rale  is  persis- 
tent, continuing  for  weeks  and  even  months.  Although,  therefore, 
the  combination  of  physical  signs  and  their  situation  are  the  same  as 
in  pneumonitis,  the  associated  circumstances  and  the  progress  of  the 
disease  present  points  of  disparity  which  speedily  lead  to  the  correc- 
tion of  an  error  in  diagnosis,  liable  to  arise  from  inadvertency  or  a 
premature  conclusion. 

ffidema  of  the  lungs  extending  over  one  or  more  lobes  may  give 
rise,  to  some  extent,  to  the  physical  signs  incident  to  the  stage  of 
solidification  from  pneumonitis.  Over  ocdematous  lung  there  will  be 
dulncss  on  percussion,  with,  possibly,  bronchial  respiration,  broncho- 
phony or  exaggerated  vocal  resonance,  and  fremitus.  These  auscul- 
tatory phenomena,  however,  are  rarely  marked,  and  often  absent.  A 
well-marked  crepitant  rale  is  sometimes  observed,  but  the  sub-crepi- 
tant  is  much  oftener  present.     Oedema  occurring  always  as  a  secon- 

»  Cases  of  anomalous  flevclopmcnt  of  tubercles,  etc.,  by  Henry  1.  Bowditch.     Ameri- 
can Medical  Monthly,  N.  Y.  18{>5. 
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dary  affection,  from  hypostatic  congestion  in  fevers,  from  a  changed 
condition  of  the  blood  leading  at  the  same  time  to  serous  infiltration 
in  other  parts,  from  the  obstruction  proceeding  from  disease  of  heart, 
etc.,  its  existence  may  be  presumed  when  the  physical  signs  denoting 
solidification  become  developed  in  those  pathological  connections, 
without  being  preceded  or  accompanied  by  the  symptoms  of  acute 
pneumonitis.  Moreover,  the  causes  producing  the  oedema  acting 
equally  on  both  lungs,  the  local  evidences  of  the  solidification  in  a 
certain  proportion  of  cases,  although  not  generally,  are  found  on  each 
side  of  the  chest. 

An  oedematous  condition  may  occur  as  a  sequel  of  pneumonitis  in 
the  portion  of  lung  which  has  been  the  seat  of  the  inflammation. 

SUMMART  OF  THE  PHYSICAL  SIGNS  BELONGING  TO  ACUTE  LOBAR 
PNEUMONITIS. 

The  vesicular  percussion-resonance  diminished  during  the  stage  of 
engorgement,  but  in  a  more  marked  degree  after  solidification  has 
taken  place ;  sense  of  resistance  notably  increased ;  the  limits  of  the 
dnlness  and  loss  of  elasticity  corresponding  to  the  boundaries  of  the 
affected  lobe ;  the  vesicular  resonance  often  replaced  by  a  tympanitic 
sonorousness,  more  or  less  marked  ;  the  crepitant  rale  generally  dis- 
covered by  auscultation,  accompanied  or  followed  by  the  broncho- 
vesicular  and  the  broncliial  respiration ;  bronchophony  and  exagge- 
rated vocal  resonance  generally  present ;  increased  vocal  fremitus 
over  the  solidified  lung  existing  in  a  large  proportion  of  cases,  occa- 
sionally pectoriloquy  ;  an  acute  souffle,  frequently  intense,  accompa- 
nying whispered  words ;  sub-crepitant  rale  during  the  resolution  of 
the  disease  in  some  instances ;  the  moist  and  dry  bronchial  rales 
occasionally  heard,  but  rarely  prominent  unless  the  disease  advance 
to  the  stage  of  purulent  infiltration,  when  the  moist  rales  may  be 
more  or  less  abundant ;  a  friction-sound  heard  in  a  small  proportion 
of  instances  ;  on  the  unaffected  side  exaggerated  respiration  ;  dimi- 
nished respiratory  movements  on  the  affected  side  sometimes  apparent 
on  inspection,  if  the  affection  be  limited  to  a  single  lobe ;  oftener 
observed,  and  in  a  more  marked  degree,  if  the  inflammation  extend 
over  an  entire  lung ;  contraction  of  the  side  affected  after  resolution 
in  some  cases. 
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Lobular  Pneumonitis. 

Lobular  Pneumonitis  ;  Broncho-Pneumonia;  Imperfect  JEx- 
pauBion  (atelectasis)  and  Collapse  of  Pulmonary  Lobules. — The 
term  lobular  vfhen  properly  applied  to  cases  of  pneamonitis,  implies 
that  the  inflammation,  instead  of  extending  over  an  entire  lobe, 
is  more  circumscribed,  being  confined  to  lobules,  either  isolated  or 
in  clusters,  situated  at  different  points,  more  or  less  numerous,  and 
disseminated  usually  over  the  pulmonary  organs,  on  both  sides  of 
the  chest.  It  is  only  ii?ithin  a  few  years  that  the  attention  of  patho- 
logists has  been  directed  to  the  study  of  such  a  form  of  the  disease. 
It  was  first  fully  described  as  a  distinct  variety  of  pneumonitis, 
occurring  in  children  under  six  years  of  age,  in  this  country  by  Dr. 
Gerhard,*  and  in  France  by  Dr.  Rufz,'  Rilliet  and  Barthez,'  Valleix,* 
and  others.  As  described  by  the  writers  just  mentioned,  lobular 
pneumonitis  embraces  all  cases  in  which,  after  death,  the  lungs  are 
found  to  present  solidified  portions  (exclusive  of  solidifications  from 
tubercle  or  other  heteromorphous  deposits),  varying  in  size  from  a 
pea  to  a  filbert,  scattered  irregularly,  occasionally  confined  to  one 
side,  but  much  oftencr  distributed  over  both  lungs,  varying  in  number 
from  2  to  30 ;  the  intervening  parenchyma  preserving  the  characters 
of  the  normal  spongy  tissue.  This  pathological  condition  in  a  large 
majority  of  instances  is  associated  with  the  anatomical  characters  of 
bronchitis,  and  hence  the  affection  is  often  called  broticho-pneumonia, 
a  term  first  applied,  in  1837,  by  a  German  author,  Seifert. 

Researches  still  more  recent  have  shed  new  light  on  the  morbid 
anatomy  and  the  pathology  of  affections  heretofore,  and  still  to  a 
greater  or  less  extent,  included  under  the  appellation  of  lobular 
pneumonitis  and  broncho-pneumonia.  In  1832,  Prof.  Jorg,  of  Leip- 
sic,  published  an  account  of  a  morbid  condition  found  in  the  bodies 
of  newly  born  children,  analogous  to  that  regarded  as  characteristic 
of  lobular  pneumonitis,  which  he  attributed  to  imperfect  expansion 
of  the  lungs  by  the  first  inspirations  after  birth ;  in  other  words,  more 
or  less  of  the  lobules  remaining  in  the  foetal  state.  To  this  morbid 
condition  he  applied  the  title  of  atelectasis.  This  condition  had  been 
previously  described  by  a  French  writer,  M.  Dug&,  in  1821,  in  a 
thesis  which  failed  to  attract  attention  to  the  subject.     The  anato- 

^  Am.  Jour,  of  Med.  Sciences,  1 834.    •  Joiirn.  dcs  Conn.  M^dico-chirurg.  1835. 

*  Traits  des  Maladies  des  Enfans.      **  Traits  des  Maladies  des  Enfans  nouv.  n^s,  1S33. 
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xnical  cbaracters  regarded  as  distinctive  of  a  persisting  foetal  condition, 
are  as  follows : — the  solidified  lobules  giving  rise  to  depressions  on 
the  surface  of  the  lung ;  the  pleural  covering  retaining  its  glistening 
polished  aspect;  the  size  of  the  lobules  affected,  and  the  lobe  in 
which  they  are  found  not  augmented,  but  diminished ;  the  cut  sur- 
faces, when  the  solidified  lobules  are  incised,  wanting  a  granular 
appearance,  smooth  like  muscle,  and  the  tissue  not  softened  or  friable 
as  it  is  in  the  second  stage  of  ordinary  pneumonitis.  The  morbid 
appearances,  in  other  words,  are  those  which  belong  to  the  condition 
called  carnification.  An  important  point  of  evidence,  according  to 
Jorg,  of  the  morbid  condition  called  by  him  atelectasis,  was,  that  by 
insufflation  the  condensed  lobules  were  found  to  be  capable  of  being 
brought  to  a  normal  condition.^ 

Still  more  recently,  the  researches  of  MM.  Legendre  and  Bailly, 
of  Paris,  demonstrated  that,  in  a  certain  proportion  of  the  cases  of 
BO-called  lobular  pneumonitis,  in  which  the  affection  is  developed  at 
a  period  more  or  less  removed  from  birth,  the  affected  lobules  are  in 
a  condition  analogous  to  that  of  foetal  life :  that  is  to  say,  the  charac- 
ters pertaining  to  the  condensation  are  those  of  carnification  as 
distinguished  from  red  hepatization,  and  the  fact  that  the  air  vesicles 
are  not  occluded  by  a  solid  deposit,  as  in  cases  of  ordinary  lobar 
pneumonitis,  is  shown  by  the  solidification  being  removed  by  insuffla- 
tion. The  authors  just  named  first  suggested  this  simple  test  of  the 
condensation  occasioned  by  morbid  causes  acting  after  birth,  being 
due  to  a  return  to  the  foetal  state,  although  the  same  means  had 
been  previously  resorted  to  by  Jorg  in  cases  of  supposed  atelectasis." 

The  distinctive  appearances  of  the  parts  in  the  one  case  preserving, 
and  in  the  other  case  resuming  a  foetal  state,  had  by  no  means 
escaped  the  notice  of  earlier  writers  on  the  subject  of  lobular  pneu- 
monitis. They  had,  however,  attributed  the  production  of  this 
morbid  condition  to  inflammation,  attributing  the  differences  in  the 
anatomical  characters — absence  of  the  granular  deposit,  want  of 
friability,  etc.,  to  modifications  of  the  inflammatory  processes  peculiar 
to  early  life.  The  investigations  of  Jorg,  and  Legendre  and  Bailly, 
tend  to  the  conclusion  that  the  cases  of  so-called  lobular  pneu- 
monitis, in  which  the  lobules  are  in  the  foetal  state,  or  camified, 

*  The  cases  given  by  Valleix  and  others  of  lobular  pneumonitis  in  still  or  newly  born 
children,  supposed  to  have  existed  in  intra-uterine  life,  were  probably  cases  of  atelec- 
tasis. *  Archives  G^n^rales  de  M^decine,  1848. 
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be  Bought  for  with  care,  and  by  patience  it  may  sometimea  be  heard 
at  the  end  of  an  unusually  deep  inapirationj  such  as  occurs  in  con 
nection  with  a  fit  of  coughing,  when  m  ordinary  breathing  it  is  noil 
appreciable.     It  may  be  developed  during  a  short  interval  separatingl 
successive  examinationSj  owing  to  inflammation  having  in  the  mean- 
time  extended  to  new  portions  situated  nearer  the  surface  of  the  lungjj 
It  may  be  observed  or  drowned  by  the  bronchial  rales  iacident  to  ante 
cedent  and  coexisting  bronchitis* 

Dalness  on  percussion  may  not  be  apparent  while  the  inflamed  poi^l 
tiona  are  but  few  in  number,  small  and  centrally  situated.     Wbei 
howeverj  the  solidification  has  extended  over  a  certain  space,  the  per 
cussiDU-resonance  is  obviously  impaired,     Tbe  advantage  of  contrasWJ 
ing  the  two  sides  is  oftener  available  in  cases  of  solidification  froB 
inflammation,  than  from  collapse,  because  in  the  former  instance  it  14 
more  likely  to  be  limited  to  one  lung.     An  increased  sense  of  resisfc-j 
ance  on  percuBsion,  will  serve  to  confirm  the  fact  of  relative  dnlnes9;| 
on  one  side* 

The  broncho-vesicular  and  a  well-marked   bronchial   respiration 
oftener  accompany  lobular  pneumonitis  than  condensation  from  col- 
lapse, owing  to  the  gi^eater  force  of  the  respiratory  movements  in  tht  I 
former  affection.      The  same  remark  is  equally  applicable  to  exa 
geratcd  vocal  resonance  and  fremitus^  manifedted  in  eonneetion  wit 
the  cry  of  the  patient* 

For  a  similar  reason  the  existence  of  BUppleraentary  respiration  iml 
healthy  portions  of  lung,  will  be  likely  to  distinguish  this  form  of  1 
disease  from  collapse,  A  greater  activity  of  the  respiratory  mijTM 
ments  will  also  bo  apparent  on  inspection. 

The  points  pertaining  to  physical  signs  just  mentioned,  in  addition j 
to  those  belonging  to  the  history  and  symptoms^  will  assist  in  the  [ 
discrimination  of  lobular  pneumonitis  from  collapse. 

Lobular  pneumonitis  is  to  be  cUnicaliy  discriminated  from  othe 
affections.     In  cases  of  ordinary  acute  bronchitis,  the  question  will^ 
sometimes  arise,  whether  the  affection  be  bronchitis  simply^  or  bron- 
cho-pneumonia.    The  former,  as  has  been  seen,  often  mergea  into 
the  latter-     The  circumstances  indicating  an  extension  of  the  inflam- 
mation to  the  parenchyma  are,  acceleration  of  the  breathing,  with 
dilatation  of  the  alae  nasi ;  circumscribed  flush  of  the  cheeks;  increasfd  J 
febrile  movement.     To  these  symptoms  may  be  added,  the  crepitant  i 
rale  in  some  instances,  this,  of  course,  rendering  the  diagnosid  ag 
complete  as  possible*    Exclusive  of  this  sign,  if  dulnesa  on  percussiun 
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be  well-marked,  the  diagnosis  lies  between  pneumonitis  and  collapse ; 
and  the  associated  signs  and  symptoms,  taken  in  connection  with  the 
history,  will  frequently,  if  not  generally,  enable  the  practitioner  to 
arrive  at  a  decision. 

The  discrimination  is  also  to  be  made  between  lobular  pneumonitis 
and  capillary  bronchitis.  The  latter  is  a  much  graver  form  of  dis- 
ease. The  respirations  are  more  hurried ;  the  dyspnoea  more  in- 
tense ;  the  evidences  of  imperfect  hsematosis  greater ;  the  circulation 
more 'disturbed.  Percussion,  if  the  affection  have  not  induced  col- 
lapse of  more  or  less  of  the  pulmonary  lobules,  elicits  everywhere 
over  the  chest  a  clear  resonance ;  and,  at  all  events,  solidification,  if 
it  exist,  is  insu£Scient  in  extent  to  account  for  the  extreme  disorder 
of  the  respiration  and  the  circulation.  The  crepitant  rale  is  want- 
ing ;  but  the  sub-crepitant  is  extensively  diffused  over  both  sides  of 
the  chest.  Due  attention  to  these  points  will  render  the  differential 
diagnosis,  in  general,  not  difficult. 

Some  cases  of  acute  phthisis  in  young  children,  may  present  cha- 
racters derived  both  from  symptoms  and  signs,  causing  it  to  simulate 
lobular  pneumonitis.  It  is  well  known  that  in  children  the  tubercu- 
lous deposit  takes  place  frequently  with  great  rapidity,  and,  as 
regards  situation,  does  not  obey  the  law,  in  accordance  with  which, 
in  adults,  the  superior  portion  of  the  upper  lobe  is  first  affected  in 
the  vast  majority  of  cases.  So  also  the  law  which  determines  the 
seat  of  pneumonitis  in  the  inferior  lobe  with  rare  exceptions,  does 
not  apply  to  the  same  extent  to  the  child.  These  deviations  impair 
the  facility  of  diagnosis.  The  physical  signs  attendant  on  solidifica- 
tion from  tubercle  are  essentially  the  same  as  in  consolidation  from 
inflammation.  Bronchitis  and  febrile  movement  may  accompany 
both  affections.  Moreover,  the  two  affections  may  be  combined,  con- 
stituting what  pathologists  have  called  tuberculous  pneumonia.  The 
circumstances  attending  the  development  of  the  disease,  and  its  pro- 
gress, which  belong  to  the  history  of  phthisis,  and  the  prior  condi- 
tion of  the  patient  as  regards  a  constitutional  tendency  to  that  dis- 
ease, together  with  the  positive  indications  of  a  tuberculous  diathesis, 
in  cases  of  doubt,  must  be  relied  upon  in  making  the  discrimination. 
These  points  cannot  be  here  considered  without  anticipating  subjects 
belonging  to  another  chapter. 

Lobular  pneumonitis  is  not  unfreque'ntly  overlooked,  the  patient 
being  supposed  to  labor  under  some  other  affection.  Thus  the  occur- 
rence of  convulsions,  and  drowsiness,  sometimes  lead  the  practitioner 
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to  refer  the  chief  malady  to  the  head.  Vomiting  and  diarrhoda, 
events  of  occasional  occurrence,  may  cause  the  attention  to  be  con- 
centrated on  the  alimentary  canal.  The  disease  may  be  mistaken 
for  infantile  fever.  These  errors  of  diagnosis  are  chargeable  on  a 
Tfant  either  of  proper  knowledge  or  attention.  The  discrimination 
does  not  involve  sufficient  real  difficulty  to  require  that  the  differen- 
tial diagnosis  should  be  formally  considered. 


Chronic  Pneumonitis. 

Following  the  example  of  writers  generally,  who  have  treated  of 
diseases  affecting  the  respiratory  organs,  I  shall  dispose  of  the  sub- 
ject of  chronic  pneumonitis  in  a  summary  manner.  Our  knowledge 
of  this  form  of  disease  is  imperfect.  Laennec  questioned  its  exis- 
tence. Nearly  all  pathological  observers  are  agreed,  as  respects  the 
infrequency  of  its  occurrence,  and  different  opinions  on  this  point 
may  be  in  a  great  measure  accounted  for  by  difference  of  views  as  to 
the  morbid  conditions  to  which  the  name  of  chronic  pneumonitis  is 
properly  applied.  Some  writers  (Andral,  Hasse),  who  regard  it  as 
not  very  uncommon,  embrace  under  this  title  certain  cases  of  tuber- 
culosis characterized  by  solidification  of  the  pulmonary  parenchyma 
between  the  tuberculous  deposits.  Under  these  circumstances  the 
morbid  condition,  admitting  it  to  be  chronic  pneumonitis,  is  inci- 
dental to  tuberculosis,  and  it  is  not,  therefore,  to  be  considered  a 
separate  form  of  disease.  It  is  probable  that  cases  of  collapse  have 
been  sometimes  set  down  as  instances  of  chronic  pneumonitis.  For 
example,  a  case  reported  by  M.  Requin,  and  detailed  by  GrisoIIei^ 
in  which  the  lower  lobe  of  the  right  lung  was  found  after  death 
firmly  condensed,  non-granular,  without  tubercles  or  miliary  granu- 
lations, may  be  suspected  to  have  been  of  that  description.  The  same 
remark  will  apply  to  cases  of  carnification  supposed  to  result  from 
chronic  inflammation  of  the  pulmonary  parenchyma.  An  instance 
of  this  kind  is  quoted  by  GrisoUe,  from  MM.  Rilliet  and  Barthei. 

According  to  Rokitansky,  the  morbid  condition  characteristic  of 
chronic  pneumonitis  consists  in  the  presence  of  inflammatory  exuda- 
tion within  the  areolar  tissue  uniting  the  pulmonary  lobules,  and  the 
smaller  groups  of  air-cells,  and  he  applies  to  this  form  of  disease  the 

*  Traits  Pntiqae  de  la  Pneamonie,  p.  351.  This  case  is  referred  to  by  Dr.  Wmlihe, 
under  the  bead  of  Chronic  Pneumonia. 
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title  of  interstitial  pneumonia.  This  infiltration  within  the  inter- 
stitial tissue,  he  states,  in  the  progress  of  time  becomes  organized  and 
coalesces  with  the  latter,  so  as  to  form  a  dense  cellulo-fibrous  sub- 
stance, which  compresses  and  obliterates  the  air-cells,  leading  to  con- 
traction of  the  thorax  and  dilatation  of  the  bronchial  tubes.  This  is 
essentially  the  form  of  disease  described  by  Corrigan,  and  designated 
by  him  cirrhosis  of  the  lung,  to  which  reference  has  been  made  in 
connection  with  the  diagnosis  of  dilatation  of  the  bronchise. 

As  a  sequel  of  acute  inflammation,  chronic  pneumonitis  is  exceed- 
ingly rare.  Grisolle  in  his  treatise  giving  the  results  of  the  analysis 
of  878  cases  of  pneumonitis,  states  that  he  has  met  with  but  a  single 
instance  in  which  the  acute  terminated  in  a  chronic  form  of  the  dis- 
ease. M.  Barth  found  but  a  single  instance  in  a  collection  of  125 
cases  of  acute  pneumonitis.^  It  is  true  that  frequently  after  acute 
inflammation  the  physical  evidences  of  solidification  continue  for 
some  time,  not  disappearing  entirely  for  weeks  or  even  months.  It 
would,  however,  be  incorrect  to  say  that  under  these  circumstances 
the  disease  was  perpetuated  in  a  chronic  form.  In  cases  of  veritable 
chronic  pneumonitis  succeeding  the  acute  disease,  the  acute  symptoms 
disappear,  but  more  or  less  febrile  movement  continues,  occurring  in 
paroxysms,  or  with  marked  exacerbations.  Cough  and  expectoration 
persist,  the  latter  not  preserving  the  characters  significant  of  the 
acute  disease ;  the  respiration  is  accelerated,  with  dyspnoea ;  the 
appetite  does  not  return,  or  if  it  returns  speedily  fails  ;  the  patient 
loses  strength  and  weight,  and,  at  length  dies,  after  the  lapse  of 
two  or  three  months.  The  physical  signs  of  solidification  persist 
during  the  progress  of  the  chronic  disease,  viz.,  notable  dulness  on 
percussion,  with  bronchial  respiration,  increased  vocal  resonance,  and 
fremitus,  etc.  In  the  case  reported  by  M.  Requin,  above  mentioned, 
the  auscultatory  phenomena  denoting  solidification,  viz.,  bronchial 
respiration  and  exaggerated  vocal  resonance,  were  wanting.  This 
occasionally  happens  in  acute  pneumonitis.  Whether  it  is  more  likely 
to  occur  in  the  chronic  form  of  the  disease,  it  is  impossible  to  say,  in 
view  of  the  very  limited  number  of  cases  of  the  latter  which  have 
been  reported. 

It  is  evident  from  the  foregoing  brief  account  of  chronic  pneumo- 
nitis that  except  so  far  as  it  is  involved  in  a  lesion  already  considered, 
vix.,  dilatation  of  the  bronchise,  it  is  an  afiection  possessing  compara- 
tively small  interest  and  importance  in  a  practical  point  of  view. 

1  Valleiz,  op.  cit 
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Although  the  physician  is  very  rarely  called  upon  to  make  the  diag- 
nosis, the  fact  of  its  occasional  occurrence  is  not  to  be  lost  sight  of. 
In  cases  in  which,  after  acute  pneumonitis,  physical  signs  denoting 
solidification  are  found  to  remain,  associated  with  symptoms  which 
indicate  a  grave  malady,  viz.,  febrile  exacerbations,  loss  of  strength 
and  weight,  cough  and  expectoration,  etc.,  the  question  may  arise 
whether  the  patient  be  affected  with  chronic  pneumonitis  or  tubercu- 
losis. If  the  physical  signs  denote  solidification  of  the  upper  lobe, 
and  especially  if  they  denote  that  the  solidification  is  confined  to  the 
upper  portion  of  the  lobe,  the  chances  against  the  existence  of  tuber- 
cle are  exceedingly  small.  The  chances  are  greatly  increased  if  the 
local  affection  be  seated  in  the  lower  lobe ;  but  this  situation  is  not 
conclusive  evidence  against  the  existence  of  tubercle,  for,  as  exceptions 
to  the  general  law,  the  tuberculous  deposit  in  some  instances  takes 
place  first  in  the  lower  lobe.  The  differential  diagnosis  rests  mainly 
on  the  presence  or  absence  of  the  events  characteristic  of  the  progress 
of  tuberculous  disease,  viz.,  haamoptysis,  pleuritic  pains,  nocturnal 
sweats,  etc.,  together  with  the  physical  evidences  of  the  local  changes 
incident  to  phthisis,  viz.,  softening  of  the  tuberculous  matter  and  tibe 
formation  of  cavities. 


CHAPTER  IV. 

EMPHYSEMA. 

Thb  term  emphysema  is'  used  to  designate  tTf o  quite  clifferent  pul- 
monary affections.  In  one  of  these  affections  the  morbid  condition 
consists  in  an  abnormal  increase  in  size  of  the  air-cells,  and  conse- 
quent over-accumulation  of  air  within  them.  This  is  by  far  the  more 
frequent  in  occurrence  of  the  two  affections,  and  is  generally  under- 
stood when  the  word  emphysema  is  applied  without  any  qualification 
to  a  morbid  condition  of  the  lungs.  The  term  is  manifestly  inappro- 
priate, since  there  is  only  a  remote  analogy  of  the  pulmonary  affec- 
tion, to  the  extravasation  of  air  into  areolar  structure,  the  latter  being 
the  morbid  condition  designated  by  emphysema  when  it  is  used  with- 
out special  reference  to  the  pulmonary  organs.  Dilatation  of  the 
air-^elUy  and  rarefaction  of  the  lung,  are  titles  more  expressive 
of  the  morbid  condition,  and  are  to  be  preferred.  Vesicular  emphy- 
%ema  and  true  pulmonary  emphysemaj  are  expressions  employed  by 
Laennec  and  subsequent  writers  to  distinguish  the  affection  now 
referred  to. 

The  other  affection  to  which  the  name  of  emphysema  is  applied, 
consists  in  the  extravasation  of  air  into  the  areolar  structure  uniting 
together  the  pulmonary  lobules,  and  connecting  the  pleura  with  the 
superficies  of  the  lung.  This  morbid  condition,  more  correctly  than 
the  first  styled  emphysematous,  is  distinguished  as  interlobular  and 
stUhpleural  emphysema. 

These  two  forms  of  the  disease  claim  separate  consideration  ;  but 
the  latter  will  require  comparatively  brief  space. 


I.  Vesicular  EMPHTSEiiA. 

Vesicular  Emphysema;  Dilatation  of  the  Air-celU;  Raref ac- 
tum of  Lung. — ^Laennec  was  the  first  to  give  a  clear  description  of 
this  affection ;  and  in  view  of  the  originality  and  value  of  his  researches, 
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a  distinguished  morbid  anatomist  of  the  present  day,'  has  said  that 
"  had  Laennec  done  nothing  else  for  medical  science,  his  discovery  of 
this  diseased  condition,  and  of  the  causes  giving  rise  to  it,  would  have 
sufficed  to  render  his  name  immortal."  The  pathological  relations 
of  dilatation  of  the  air-cells,  and  the  mode  in  which  the  lesion  is  pro- 
duced, are  subjects  of  great  interest  and  importance,  which  at  the 
present  moment  are  under  discussion,  and  concerning  which  conflict- 
ing opinions  are  maintained  by  difierent  writers.  Conformity  to  the 
plan  of  this  work  renders  it  necessary  to  forego  any  consideration  of 
these  subjects,  limiting  the  attention  to  the  physical  signs  and  the 
diagnosis  of  the  affection.^ 

Physical  Signs. — Dilatation  of  the  air-cells  is  accompanied  by 
physical  sigi^s  which,  combined,  are  quite  distinctive  of  the  affection. 

JPerctission  elicits,  with  few  exceptions,  an  exaggerated  sonorous- 
ness. The  resonance  is  deficient  in  vesicular  quality.  The  pitch  is 
raised.  The  sound,  in  other  words,  without  becoming  purely  tympa- 
nitic, acquires  more  or  less  of  the  tympanitic  character  ;  it  is  vesiculo- 
tympanitic. This  abnormal  modification  is  more  marked,  of  coorsei 
when  the  emphysema  is  limited  to  one  side,  being  contrasted  with 
the  normal  resonance  on  the  unaffected  side.  The  emphysema,  how- 
ever, when  it  exists  on  both  sides,  being  usually  greater  on  one  side 
than  on  the  other,  a  disparity  between  the  two  sides  is  apparent. 
Under  these  circumstances,  the  vesiculo-tympanitic  character  of  the 
sound  is  generally  obvious  on  both  sides,  but  this  character  is  more 
strongly  marked  on  the  side  which,  at  the  same  time,  presents  other 
signs  significant  of  a  greater  amount  of  dilatation  of  the  air-cells. 
Occasional  exceptions  to  the  rule  of  exaggerated  resonance  are  ob- 
served. In  a  single  instance,  the  emphysema  existing  on  both  sides, 
but  greater  on  the  right  side,  I  have  noted  that  the  sonorousness  on 
the  left  side  exceeded  that  on  the  right,  the  resonance  being  less 
vesicular  and  higher  in  pitch  on  the  right  side.  It  is  to  be  borne  in 
mind,  that  a  natural  disparity  as  respects  the  points  just  named  exists 
in  many  persons. 

*■  Rokitansky. 

'  The  author  cannot  forbear  referring  the  reader  to  the  late  views  respecting  the 
pathological  relations  and  the  production  of  dilatation  of  the  cells,  which  have  been 
advanced  by  Dr.  W.  T.  Grairdner  of  Edinburgh.  Those  views  are  certainly  highly  inte- 
resting and  ingenious,  if  they  are  not  destined  to  effect  a  radical  change  in  the  opinioiit 
commonly  held  on  these  subjects.  Vide  Brit  and  For.  Med.  Chir.  Review,  April,  1853; 
or  a  treatise  entitled  *'  On  the  Pathological  Anatomy  of  Bronchitis,  and  the  PiseaMt  of 
tibe  Lung  connected  with  Bronchial  Obstruction."    Edinburgh,  1850. 
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The  sense  of  resistance  is  increased  over  emphysematous  lung  in 
proportion  to  its  increase  of  volume.  In  cases  in  which  the  chest  is 
partially  or  generally  enlarged,  this  sign,  incidental  to  the  act  of  per- 
cussion, is  present  in  a  marked  degree. 

An  unnatural  clearness  of  resonance  is  found  in  the  praecordia,  espe- 
cially if  the  left  lung  be  affected.  The  heart  may  be  removed  from 
contact  with  the  walls  of  the  chest,  and  carried  downward,  so  that  be- 
tween the  sternum  and  nipple,  the  chest  becomes  highly  resonant. 
If  the  emphysema  be  general,  or  affect  the  lower  lobes,  the  pulmonary 
resonance  extends  below  its  normal  limits,  toward  the  base  of  the 
chest.  For  example,  on  the  right  side,  in  front,  the  line  of  hepatic 
flatness  may  be  depressed  to  the  ninth  or  tenth  ribs  on  a  vertical  line 
through  the  nipple ;  and,  owing  to  the  permanent  expansion  of  the 
lung,  this  line  is  found  to  vary  but  little  with  the  successive  acts  of 
inspiration  and  expiration,  even  when  they  are  voluntarily  increased. 
A  similar  extension  of  the  space  occupied  by  pulmonary  resonance, 
18  apparent  on  the  lateral  and  posterior  surfaces  of  the  chest  at  the 
base,  and  also  at  the  summit,  in  some  instances,  above  the  clavicle, 
and  at  the  upper  part  of  the  sternum,  where,  from  its  relation  to  the 
trachea,  the  normal  resonance  is  tubular.  In  cases  in  which  the  em- 
physema is  confined  to  one  side,  if  the  volume  of  the  lung  be  conside- 
rably augmented,  the  exaggerated  vesiculo-tympanitic  resonance  ex- 
tends beyond  the  median  line  on  the  opposite  side,  in  consequence  of 
the  lung  exceeding  laterally  its  normal  limits  and  encroaching  on  the 
space  belonging  to  its  fellow. 

The  auscultatory  phenomena  due  to  the  emphysema  are  to  be  dis- 
tinguished from  those  attributable  to  bronchial  inflammation  or  catarrh 
which  so  frequently  coexist.  Exclusive  of  those  to  which  these  com- 
plications give  rise,  the  signs  pertaining  to  the  respiration  are,  in 
themselves,  highly  characteristic  of  the  affection,  and  in  combina- 
tion with  the  evidence  derived  from  percussion,  their  diagnostic  signi- 
ficance is  quite  positive.  Feebleness  of  the  respiratory  murmur  is 
one  of  the  distinctive  features.  In  some  instances  a  respiratory 
sound  is  inappreciable  with  the  ordinary  stethoscope  or  by  immediate 
auscultation,  and  is  scarcely  heard  with  Gammann's  instrument. 
Other  things  being  equal,  the  feebleness  is  proportioned  to  the  degree 
of  the  emphysematous  condition.  When  both  lungs  are  affected,  but 
one  lung  more  than  the  other,  a  disparity  will  be  found  to  exist  be- 
tween the  two  sides  in  this  particular ;  and  the  greater  feebleness  of 
respiratory  sound,  is  on  the  side  presenting  the  greater  clearness  and 
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tympanitic  quality  of  percussion-resonance.  The  respiratory  murmur 
may  be  almost  or  quite  null  on  this  side,  and  the  intensity  relatively 
greater  on  the  other,  but  more  or  less  below  the  normal  amount.  On 
the  other  hand,  if  the  emphysema  be  limited  to  one  lung,  the  respira- 
tory sound  emanating  from  the  other  lung  will  be  likely  to  exceed  the 
normal  intensity,  in  other  words,  be  supplementarily  exaggerated. 
An  exaggerated  respiration  may  also  exist  on  the  affected  nde  or 
sides,  over  the  portions  of  lung  to  which  the  emphysema  does  not  ex- 
tend. When  the  emphysema  is  confined  to  the  upper  lobe,  the  respi- 
ratory murmur  below  the  scapula,  behind,  will  be  found  to  be  in  a 
marked  degree  more  intense  than  at  the  summit  in  front,  the  reverse 
being  the  case  in  health. 

The  respiratory  sound  is  altered  in  other  respects  than  intensity. 
It  is  changed  in  rhythm.  The  inspiration  is  shortened.  The  inspi- 
ratory sound  is  deferred ;  that  is,  more  or  less  of  the  inspiratory  act 
takes  place  before  the  sound  is  appreciable.  Sometimes  a  very  brief 
sound  only  is  heard  at  the  close  of  the  act.  The  expiratory  sound, 
on  the  other  hand,  is  often  prolonged,  frequently  exceeding  conside- 
rably in  duration  the  sound  of  inspiration.  The  expiratory  sound  is 
always  more  or  less  feeble ;  but  its  intensity  may  be  greater  than  that 
of  the  sound  of  inspiration.  The  latter  may  be  almost  inappreciable 
while  the  former  is  distinctly  although  faintly  heard. 

The  respiratory  sound  also  undergoes  a  change  in  quality.  It  is 
said  to  become  rough.  The  inspiratory  sound  has  less  of  the  vesicular 
quality  than  belongs  to  the  normal  murmur,  and  is  raised  in  pitch. 
So  far  it  presents  the  characters  of  that  abnormal  modification  gene- 
rally distinguished  as  roughness.  It  differs,  however,  materially  firom 
the  broncho-vesicular  respiration  incident  to  a  morbid  condition,  the 
opposite  of  rarefaction,  viz.,  increased  density  of  the  pulmonary 
structure.  The  prolonged  expiration,  if  it  be  a  pure  respiratory  sound 
without  an  admixture  of  a  sibilant  rale,  is  lower  in  pitch  than  the  sound 
of  inspiration,  while  in  a  broncho-vesicular  respiration  due  to  condensa- 
tion, the  pitch  of  the  prolonged  expiratory  sound  is  higher  than  that 
of  the  sound  of  inspiration.  In  emphysema  the  expiratory  is  generally 
continuous  with  the  inspiratory  sound.  In  condensation  of  lung  a 
brief  interval  separates  the  two  sounds.  The  shortened  inspiration  in 
emphysema  is  deferred;  in  condensation  it  is  unfinished. 

In  the  majority  of  instances,  at  the  time  the  affection  comes  under 
the  observation  of  the  physician,  it  is  associated  with  bronchitis,  or 
catarrh,  and  frequently  with  bronchial  spasm  constituting  an  attack 
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of  asthma.  Under  these  circumstances  physical  signs  are  present, 
dne  to  the  coexisting  affections,  but  more  or  less  modified  by  the  em- 
physema. The  moist  bronchial  rales  are  observed  in  a  certain  pro- 
portion of  cases^  consisting  of  the  fine  mucous  or  the  sub-crepitant 
varieties,  if  the  inflammation  extend  to  the  smaller  tubes.  Much 
oftener  the  dry  rales  are  present — the  sonorous  or  sibilant.  The 
latter  is  heard  more  frequently  than  the  former,  but  both  are  not  un- 
firequently  combined.  In  asthmatic  paroxysms  these  rales  are  loud 
and  diffused,  accompanied  by  wheezing,  which  may  be  heard  at  a  con- 
siderable distance  from  the  patient.'  Exclusive  of  asthma,  they  denote 
either  bronchial  inflammation  or  irritation  superadded  to  the  emphy- 
sema. The  rales  often  take  the  place  of  the  respiratory  sound,  i.  e. 
nothing  else  is  heard.  They  are  generally  more  marked  in  expira- 
tion than  in  inspiration ;  and  the  sibilant  are  oftener  heard  than  the 
sonorous,  exclusive  of  the  complication  of  asthma. 

Auscultation  of  the  voice  furnishes  negative,  or  at  least  doubtful, 
results  in  cases  of  emphysema.  Judging  from  my  own  observations, 
I  would  say  that  the  vocal  resonance  does  not,  in  general,  undergo 
either  marked  increase  or  diminution  in  this  affection.  It  is  certain 
that  if  it  be  materially  modified,  the  modifications  are  occasional,  not 
constant.  I  have  observed  the  naturally  greater  vocal  resonance  of 
the  right  side  to  be  preserved  when  the  emphysema  was  limited  to 
the  left  side  (as  determined  by  other  signs),  and,  on  the  other  hand, 
I  have  observed  the  same  natural  disparity  when  the  greater  amount 
of  emphysema  was  on  the  right  side.  Walshe  states  that  intense 
bronchophony  may  exist  over  lung  greatly  rarefied.  I  cannot  but 
suspect  in  such  instances  that  it  is  due  to  a  normal  peculiarity,  ex- 
isting irrespective  of  the  emphysema. 

Auscultation  in  the  precordial  region,  with  reference  to  the  pulmo- 
nary and  cardiac  sounds,  affords  a  means,  in  addition  to  percussion 
and  palpation,  of  determining  whether  the  heart  is  abnormally  over- 
lapped by  lung,  or  displaced  from  its  normal  situation.  The  presence 
of  a  layer  of  lung  between  the  organ  and  the  thoracic  walls  may  be 
shown  by  a  feeble  respiratory  murmur,  or  the  bronchial  rales  diffused 
over  the  whole  of  the  praecordia.  The  heart-sounds,  under  these  cir- 
cumstances, are  faint  and  distant.  They  may  be  inappreciable  in  the 
prsecordia,  but  if  the  displacement  be  downward  toward  the  epigas- 
trium, they  may  be  heard  with  distinctness  in  the  latter  situation. 

Inspection  furnishes  striking  corroborative  evidence  of  the  exist- 
ence of  emphysema.    The  frequency  of  respiration  is  often  abnormal. 
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a  distinguished  morbid  anatomist  of  the  present  daj/has»iii 
"  had  Laennec  done  nothing  else  for  medical  science,  his  disffwyi 
this  diseased  condition,  and  of  the  causes  giving  rise  toitwoiIJhi 
sufficed  to  render  his  name  immortal."  The  pathological  rdoi 
of  dilatation  of  the  air-cells,  and  the  mode  in  which  the  lesion iiv 
duced,  are  subjects  of  great  interest  and  importance,  wUcbsi 
present  moment  are  under  discussion,  and  concerning  which  ffi 
ing  opinions  are  maintained  by  different  writers.  Conformity  ci 
plan  of  this  work  renders  it  necessary  to  forego  any  considentin 
these  subjects,  limiting  the  attention  to  the  physical  signs  uii 
diagnosis  of  the  affection.' 

Phyaieal  Signs. — Dilatation  of  the  air-cells  is  accom]^i 
physical  sign^s  which,  combined,  are  quite  distinctive  of  the  afal 

Percussion  elicits,  with  few  exceptions,  an  exaggerated  sotfi 
ncss.  The  resonance  is  deficient  in  vesicular  quality.  The  joii 
raised.  The  sound,  in  other  words,  without  becoming  purclj  ijf 
nitic,  acquires  more  or  less  of  the  tympanitic  character ;  it  isfoai 
tympanitic.  This  abnormal  modification  is  more  marked,  of  floi 
when  the  emphysema  is  limited  to  one  side,  being  contrasul* 
the  normal  resonance  on  the  unaffected  side.  The  emphvsemi,li 
ever,  when  it  exists  on  both  sides,  being  usually,  greater  on  ok' 
than  on  the  other,  a  disparity  between  the  two  sides  is  app* 
Under  these  circumstances,  the  vesiculo-tympanitic  character  tf' 
sound  is  generally  obvious  on  both  sides,  but  this  character  ii 
strongly  marked  on  the  side  which,  at  the  same  time,  presents « 
signs  significant  of  a  greater  amount  of  dilatation  of  the  liw 
Occasional  exceptions  to  the  rule  of  exaggerated  resonance  iR 
served.  In  a  single  instance,  the  emphysema  existing  on  bothsi 
but  greater  on  the  right  side,  I  have  noted  that  the  sonoroosMi 
the  left  side  exceedcil  that  on  the  right,  the  resonance  beiaj 
vesicular  and  higher  in  pitch  on  the  right  side.  It  is  to  be  b«> 
mind,  that  a  natural  disparity  as  respects  the  points  just  namedd 
in  many  persons. 

»  Rokiumsky. 

'  The  uutlior  cannot  forbear  referring  the  reader  to  the  late  views  icsp«M! 
pathological  relations  and  the  production  of  dilatation  of  the  cells,  which  ^^ ' 
advanced  by  Dr.  W.  T.  Gairdner  of  Edinburgh.  These  vie^vs  are  certainly  big^^ 
resting  and  ingenious,  if  they  are  not  destined  to  eflcct  a  radical  change  inihei^ 
commonly  held  on  tliese  subjects.  Vide  Brit,  and  For.  Med.  Chir.  Review,  Afri^ 
or  a  treatise  entitled  '^  On  the  Pathological  Anatomy  of  Bronchitia,  and  the  Si** 
the  Lung  connected  with  Bronchial  Obstruction.**    Edinburgh,  1850. 


VESICULAR    EMPHTSBMA.  449 

elayicle  and  a  point  at  or  a  little  below  the  nipple,  the  degree  of  en- 
largement approaching  to  that  of  full  inspiration  is  not  uncommon. 
This  abnormal  fulness  will,  of  course,  be  confined  to  one  side,  if  the 
emphysema  be  thus  limited.  In  cases  in  which  both  the  lungs  are 
affected,  the  abnormal  prominence  will  generally  be  greater  on  one 
tnde  than  on  the  other,  owing  to  the  fact  that  the  two  lungs  are 
rarely  equally  affected ;  and  as  observations  appear  to  show  that  the 
left  lung  is  oftener  more  augmented  in  volume  than  the  right,  it  will 
be  oftener  observed  on  the  left  side.  In  comparing  the  two  sides 
nith  reference  to  this  point,  it  is  to  be  borne  in  mind,  that  normally  a 
disparity  exists  in  the  anterior  portion  of  the  chest  in  many  persons. 
According  to  the  observations  of  M.  Woillez,  the  left  side  presents  a 
projection  obviously  greater  than  the  right,  above  a  point  at  or  a  little 
below  the  nipple,  in  about  26  per  cent,  of  persons  free  from  disease 
or  deformity.  It  is  not  improbable  that,  owing  to  this  natural  dis- 
parity having  been  overlooked,  a  greater  relative  fulness  of  the  summit 
of  the  left  side  may  in  some  instances  have  been  incorrectly  attri- 
buted to  a  larger  amount  of  emphysema  on  that  side.  A  test  of  the 
prominence  here  or  elsewhere,  being  due  to  the  pressure  of  rarefied 
lung,  is  afforded  by  the  results  of  percussion  and  auscultation. 

In  some  cases  of  emphysema  the  expanded  lung  effaces  the  depres- 
sion existing  above  the  clavicle,  causing  a  bulging  in  this  situation. 
This,  when  present,  is  highly  characteristic,  but  it  is  rarely  observed. 

The  inferior  portion  of  the  chest  may  appear  to  be  considerably 
contracted.  This  is  in  part  apparent  in  consequence  of  the  enlarge- 
ment of  the  superior  portion,  but  it  is,  also,  in  some  cases  to  a 
greater  or  less  extent  real ;  the  dimensions  of  the  chest  at  its  lower 
part  are  actually  lessened.  On  the  other  hand,  the  upper  part  of 
the  abdomen  may  acquire  an  unnatural  fulness,  and  resistance  to 
pressure,  owing  to  the  flattening  of  the  diaphragm,  which  presses 
downward  and  outward,  the  organs  lying  below  it. 

A  close  examination  of  the  expanded  portion  of  the  chest  shows 
the  same  relations  of  its  different  parts  which  obtain  in  health  after 
m  Ml  inspiration,  viz.,  the  obliquity  of  the  ribs  is  diminished ;  the 
ribs  and  costal  cartilages  are  nearly  on  one  line ;  the  shoulders  are 
raised;  the  intercostal  spaces  are  narrowed  at  the  summit,  and 
widened  over  the  middle  of  the  chest. 

Patients  who  have  suffered  long  from  emphysema,  generally  pre- 
sent spinal  curvature  more  or  less  marked.  The  dorsal  curve  is  in- 
creased;  the  lower  angles  of  the  scapul»  project,  and,  hence,  a 
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Stooping  gait  is  solium wlmt  clia.racteriatic.     These  changes  are  some- 
tiines  highly  marked. 

The  condition  of  the  intercostal  spaces  in  parts  of  the  chest  en- 
irged  by  the  diatenaiou  of  emphysematous  lung,  has  been  a  mooted 
point.  According  to  Dn  Stokes^  the  eifect  h  never  to  efface  the  de- 
gression between  the  ribe*  Observation,  however,  appears  to  hare 
'cstabHshed,  what  would  rationally  be  expected,  that  at  the  summit 
of  the  cbest  the  intercostal  muscJes  yield  to  the  pressure  of  the  lung 
.more  readily  than  the  ribs,  and  hence,  that  the  depressions  in  per- 
Bons  in  whom  they  are  visible  in  this  situation  in  healthy  become 
diminished,  if  not  effaced-  That  this  is  rarely  observed  at  the  lower 
part  of  the  chest  in  front  and  laterally^  where  the  depressiona  arc 
most  conspicuous*  is  true.  One  reason  for  this  is,  that  the  emphy- 
sema is  generally  limited  to  or  is  much  greater  at  the  upper  partioii 
of  the  lungs*  Another  reason  is,  that  traction  of  the  diaphragm 
renders  the  depressions  deeply  marked  during  inspiration,  not- 
withstanding the  increase  of  the  volume  of  the  lung.  In  a  case  of 
emphysema  limited  to  one  side^  not  attended  by  dyspnoea,  or  labored 
respiration^  I  have  observed  the  antero-lateral  intercostal  depresmonts 
at  the  lower  part  of  that  side  abolished,  presenting,  in  this  partieular| 
an  appearance  very  similar  to  that  caused  by  the  distension  of  th 
chest  by  liquid  in  the  pleural  sac,  and,  in  fact,  prior  to  the  case  con 
ing  under  my  obaervation^  the  patient  was  supposed  to  be  affeete 
with  chronic  pleurisy. 

Characteristics  relating  to  the  movements  of  the  chest  are  not  leiil 
striking  than  those  incident  to  alterations  in  size  and  configuratioOfl 
When  the  augmented  volume  of  the  lung  is  sufficient  to  keep  thflil 
chest  permanently  dilated  at  a  point  not  much  below  the  limits  of 
full  inspiration,  of  course  the  range  of  expansive  movement  in  respi- 
ration is  correspondingly  restrained.  The  thoracic  walls  at 
superior  and  middle  portions  contract  but  little  with  expiration,  anij 
the  enlargement  with  inspiration  is  slight.  The  dyspnoea^  howevcr|, 
especially  when  increased  by  any  superadded  cause  afl'ecting  hsema 
tosis,  such  as  exercise,  the  existence  of  bronchitis,  or  bronchial  spa 
gives  rise  to  extraordinary  cff^orts  to  expand  the  chest.  The  effect  < 
these  efl*orts,  so  far  as  they  are  exerted  on  the  thoracic  walls,  id  t^l 
elevate  the  ribs;  and,  as  the  costal  cartilages  are  already  straight*] 
ened  by  the  permanent  expansion,  the  elevation  of  the  ribs  carrie#l 
the  sternum  upward,  so  that  the  whole  chest,  including  in  some  in*] 
stances  the  clavicles,  rises  and  falls  with  successive  respiratory  act^ 
as  if  it  were  a  solid  bony  case. 
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The  diaphragm  participates  in  these  exaggerated  efforts;  but  if 
the  emphysema  extend  to  the  lower  lobes,  the  range  of  the  diaphrag- 
matic movement  is  diminished,  and  the  rising  and  falling  of  the 
abdomen  is  less  than  in  health.  If  the  emphysema  be  accompanied 
by  bronchial  obstruction,  the  lower  part  of  the  sternum,  the  epigas- 
trium, and  inferior  portion  of  the  chest,  laterally,  are  depressed  with 
inspiration,  the  natural  movements  being  reversed.  This  arises  from 
the  depression  of  the  diaphragm  elongating  the  lung,  producing  a 
Tacuum  which  is  not  filled  with  sufficient  rapidity  by  the  air  received 
into  the  bronchial  tubes,  and  consequently  the  weight  of  the  atmo- 
sphere presses  the  walls  of  the  chest  inward.  This  is  less  marked  in 
aged  persons  in  whom  ossification  of  the  costal  cartilages  has  taken 
place. 

The  lateral  anterior  intercostal  depressions  at  the  lower  part  of 
the  chest,  are  generally  deeply  marked  with  the  act  of  inspiration  in 
proportion  to  the  exaggerated  diaphragmatic  effort;  and  at  the 
summit  of  the  chest,  the  spaces  above  and  below  the  clavicles  are  not 
infrequently  depressed  with  this  act. 

The  foregoing  account  of  the  aberrations  of  motion  have  reference, 
for  the  most  part,  to  the  appearances  manifested  on  both  sides  of  the 
chest  in  cases  in  which  both  lungs  are  affected  to  a  considerable 
extent.  If  the  disease  be  limited  to  one  lung,  the  dyspnoea  is  not 
sufficient  to  give  rise  to  the  general  effects  just  described.  On  com- 
parison of  the  two  sides,  under  these  circumstances,  a  marked  dis- 
parity will  be  observed  as  regards  permanent  expansion,  reduced 
range  of  motion  with  the  successive  acts  of  respiration,  etc.  Cases 
in  which  the  emphysema  is  limited  to  one  side  are  rare ;  but,  as  has 
been  seen,  when  both  lungs  are  affected,  it  is  seldom  that  there  does 
not  exist  an  inequality  in  the  amount  of  the  affection  in  the  two 
sides.  The  effects  on  the  respiratory  movements,  as  well  as  on  the 
size  and  form,  will  then  be  more  marked  on  the  side  which  is  most 
affected,  the  disparity  as  regards  the  signs  furnished  by  inspection 
corresponding  to  the  differences  developed  by  a  comparison  of  the 
results  of  percussion  and  auscultation. 

Mensuration  affords  a  means  of  verifying  the  abnormal  changes 
in  size  and  the  aberrations  of  motion,  which  are  determined  suffi- 
ciently for  diagnosis  by  inspection.  To  state  the  results  furnished 
by  this  method  would  be,  for  the  most  part,  to  repeat  what  has  just 
been  presented. 

Palpation  furnishes  some  signs  of  importance.    The  alterations  in 
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shape,  the  conditioo  of  the  intercostal  spaces,  the  mobility  of  portion*  j 
of  the  chest,  the  direction  of  the  ribs,  and  their  morementa  relativelj  j 
to  each  other^  are  points  which  are  ascertained  by  the  toneh  as  wellj 
as  and  in  some  respects  better  than  by  the  eye.     The  sense  of  resift-j 
tancej  of  which  a  judgment  ia  formed  incidentally  while  practigingj 
percussion,  may  be  made  a  separate  object  of  examination,  and  it  the^  j 
falls  under  the  head  of  palpation.    As  respects  the  vibratory  tl 
communicated  to  the  thoracic  walls  by  the  yoice>  and  felt  by  the  hand  J 
applied  to  the  chest,  in  other  words  the  vocal  fremitus,  it  is  found 
to  vary  in  different  cases,  being  in  some  instances  increased,  oftene 
diminished,  and  in  other  instances  remaining  nnaffected.     There  ii 
00  constancy  of  relation  between  this  sign  and  the  afection ;  bene 
in  its  bearing  on  the  diagnosis,  it  is  unimportant. 

Examination  with  the  hand  is  important  in  order  to  ascertain  th«1 
situation  of  the  heart.     The  absence  of  the  cardiac  impulse  in  th 
prtecordia,  ahows  this  organ  to  be  removed  from  contact  with  th| 
thoracic  walls.     When  it  is  depressed  to  the  neighborhood  of  tl 
epigastrium,  its  pulsations  may  be  felt  to  the  left  of  the  enaifonft| 
cartilage.     The  impulse  is  not  infrequently  transferred  to  this  sit 
tion. 


IXagncm* — The  physical  phenomena  incident  to  vesicular  emphyJ 
semii,  OS  already  remarked,  are  highly  distinctive  of  the  affeelioii 
With  an  adequate  knowledge  of  these  phenomena  the  diagnosis 
sufficiently  easy  and  positive.     Without  the  advantage  which  th 
knowledge  affords,  the  symptoms  might  be  supposed  to  denote  somsl 
other  disease  of  which  dyspnoea  is  a  prominent  feature,  for  exampli 
disease  of  the  heart,  aortic  aneurism,  chronic  pleurisy^  pnenmo-hj 
thorax,  capillary  bronchitis,  pneumonitiaj  and  acute  phthisis.     Ii 
suffice  to  mention  the  mere  important  points  involved  iu  the  diffft 
rential  diagnosis  from  the  several  affections  just  named* 

From  heart  diaeaae  emphysema  ia  distinguished  by  the  absence  of 
the  physical  signs  of  the  former,  except  it  has  become  developed  a*  a 
complication.  If  the  complication  have  occurred,  the  previous  his- 
tory, in  general,  affords  e\ddence  of  disturbance  of  the  respiration 
for  a  long  period  prior  to  palpitations^  or  other  symptoms  of  cardial 
disturbance.  With  or  without  the  conjunction  of  the  symptoms  and 
aigns  of  disease  of  heart,  the  existence  of  emphysema  is  evidenced  by 
the  combined  physical  phenomena  distinctive  of  the  affection,  which 
have  been  fully  considered. 
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Anemism  of  the  aorta  may  cause  a  partial  enlargement  of  the 
chest  from  the  pressure  of  the  tumor.  But  over  the  enlargement  the 
percussion  sound  will  be  dull  or  flat,  in  place  of  the  increased  sonor- 
ousness due  to  rarefied  lung.  The  positive  signs  of  emphysema  will 
be  wanting,  while,  on  the  other  hand,  an  aneurismal  tumor  has  its 
positive  signs,  viz.,  pulsation,  thrill,  and  a  bellows'  sound,  synchronous 
with  the  heart's  action. 

I  have  known  the  affection  to  be  mistaken  for  chronic  pleurisy. 
In  this  instance  (to  which  reference  has  been  already  made)  the 
dilatation  was  limited  to  the  left  side.  This  side  on  mensuration 
was  found  to  be  larger  than  the  right,  which  was  apparent  on  inspec- 
tion, and  the  intercostal  depressions  were  effaced.  Judged  by  these 
appearances,  without  the  information  furnished  by  percussion  and 
auscultation,  the  existence  of  chronic  pleurisy  would  be  inferred,  in 
view  of  the  great  infrequency  of  emphysema,  to  that  extent,  limited 
to  one  side.  A  vesiculo-tympanitic  percussion-sound,  extending  to 
the  base  of  the  chest,  in  connection  with  feebleness  of  the  respiratory 
murmur,  and  abnormal  fulness  above  and  below  the  clavicle  on  the 
left  side,  were  the  positive  signs  of  emphysema ;  the  absence  of  flat- 
ness, or  at  least  absence  of  vesicular  resonance,  excluding  pleurisy 
with  an  amount  of  liquid  effusion  sufficient  to  produce  obvious  dilata- 
tion. 

So  far  as  physical  signs  are  concerned,  the  affection  to  which  em- 
physema bears  the  nearest  resemblance  is  pneumo-hydrothorax.  In 
pneumo-hydrothorax  the  presence  of  air  in  the  pleural  sac  causes  di- 
latation of  the  chest,  abnormal  sonorousness  on  percussion,  and  sup- 
pression of  the  vesicular  murmur  of  respiration.  But  as  regards  the 
physical  phenomena,  circumstances  distinguishing  the  two  affections 
are  sufficiently  marked.  In  pneumo-hydrothorax  the  percussion-re- 
sonance is  purely  tympanitic,  while  in  emphysema  the  vesicular  quality 
of  sound  is  diminished  but  not  lost.  The  latter  affection  never  ac- 
quires the  extreme  drum-like  sonorousness  which  characterizes  dilata- 
tion of  the  chest  from  air  within  the  pleural  sac.  In  pneumo-hydro- 
thorax the  sonorousness  extends  to  a  certain  distance  from  the  summit 
of  the  chest,  and  below  the  point  to  which  it  extends,  there  exists 
flatness  on  percussion,  owing  to  the  presence  of  liquid.  In  emphy- 
■ema,  when  the  affection  is  limited  to  the  superior  portion  of  the  lung, 
the  percussion-resonance  is  clear  at  the  lower  part  of  the  chest. 
Pneumo-hydrothorax  is  always  confined  to  one  side  of  the  chest ; 
this  is  very  rarely  true  of  emphysema.    Moreover,  pneumo-hydro- 
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thorax  lias  its  characteristic  phyaical  signs,  which  never  occur  in  con- 
nection with  emphysema,  viz*,  amphoric  respiration,  metallic  tinkling, 
splashing  on  succussion.  In  49  of  50  cases,  pneumo-hydrothorax 
occurs  from  perforation  in  the  course  of  tuberculosis  of  the  lunga, 
and  the  existence  of  the  latter  disease  is  shown  by  the  pre-existing 
and  coexisting  signs  and  symptoms* 

Emphysema  complicated  with  ordinary  acute  bronchitis,  presents 
certuin  of  the  diagnostic  features  of  hronchial  inflammation  seated  in 
the  minute  tubes*  In  capillary  bronchitis  the  percussion-sound  may 
be  exaggerated,  and  become  vesiculo-tyrapanitic*  The  dyspnoea  ia 
both  cases  may  be  extreme.  The  one  affection  is  attended  with  great 
danger,  the  other,  however  distressing  the  symptoms,  is  rarely  dau' 
gerous.  The  symptoms  and  signs,  taken  in  connection  with  the  preri- 
ous  historyj  suffice  for  the  discrimination*  Capillary  bronchitis  m  | 
accompanied  by  groat  acceleration  of  the  pulse ;  in  emphysema  with 
ordinary  bronchitis  the  pulse  ia  moderately  if  at  all  increased  in  fre- 
quency. In  capillary  bronchitis  the  sub-crepitant  rale  is  diffused 
over  the  chest  on  both  sides,  especially  over  the  posterior  surface ; 
in  emphysema  it  is  an  occasional  sign,  and  never  so  much  diffused. 
Capillary  bronchitis  occurs  especially  in  childhood.  Emphysem% 
suflicieQt  to  give  rise  to  great  disturbance  of  the  respiration  in  con- 
nection with  ordinary  bronchitis,  is  rarely  observed  in  early  life*  In 
oases  of  cmphysemaj  in  which  the  symptoms  are  rendered  severe  by 
an  intercurrent  ordinary  bronchitis,  the  previous  history,  in  the  vast 
majority  of  cases,  shows  clearly  the  existence  for  a  long  period  of  dila- 
tation of  the  cells,  and  in  a  large  proportion  of  instances  the  patient 
is  subject  to  attacks  of  asthma*  These  circumstances  have  an  impor- 
tant bearing  on  the  differential  diagnosis^  not  only  from  capillary 
bronchitis,  but  other  affections  with  which  it  may  possibly  be  con- 
founded. 

From  pneumonitis  and  acute  phthisis  (to  which  may  he  added  dil** 
tation  of  the  bronchia),  the  differential  diagnosis  is  settled  at  oneeby 
the  physical  signs.  In  each  of  these  affections  there  are  present  the . 
physical  phenomena  denoting  solidification  of  lung,  viz.,  dulness  on 
percussion,  bronchial  respiration,  increased  vocal  resonance  or  bron- 
chophony^  and  exaggerated  fremitus*  These  points  of  distinctian 
are  abundantly  sufficient,  iiTospective  of  those  pertaining  to  symptoma 
and  pathological  laws,  which  are  also  distinctive. 

In  conclusion,  the  diagnosis  of  emphysema  requires  only  an  ac- 
quaintance with  its  symptoms,  signs^  and  pathological  laws.     With 
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this  knowledge  it  is  recognized  without  difficulty  in  cases  in  which 
the  dilatation  of  the  cells  is  sufficient  to  give  rise  to  the  characteristic 
phenomena  of  the  affection. 

SUMMART  OF  THE  PHYSICAL  SIGNS  BELONGINQ  TO  YESIOXJLAR 
EMPHYSEMA. 

Exaggerated  sonorousness  on  percussion,  with  a  few  exceptions. 
The  resonance  vesiculo-tympanitic.  Sense  of  resistance  increased. 
Feehleness,  and  in  some  instances  suppression  of  the  respiratory 
murmur.  Inspiratory  sound  shortened  (deferred);  expiration  pro- 
longed, but  the  pitch  of  expiration  not  higher  than  that  of  inspira- 
tion. The  bronchial  rales  denoting  bronchitis,  pulmonary  catarrh,  or 
spasm,  often  present,  especially  the  dry  rales,  and  usually  more 
marked  with  expiration.  The  inspiratory  movements  quickened  and 
shortened,  and  those  of  expiration  prolonged.  The  chest  generally 
or  partially  enlarged,  more  or  less,  within  the  limits  of  a  full  inspira- 
tion. The  space  above  and  below  the  clavicle  occasionally  bulging. 
The  intercostal  depressions  sometimes  effaced.  Curvature  of  the  dorsal 
portion  of  spine  forward,  if  the  disease  be  general  and  of  long  stand- 
ing. The  whole  chest,  in  cases  in  which  the  affection  is  sufficient  in 
degree  and  extent  to  give  rise  to  dyspnoea,  elevated  as  one  piece,  in 
inspiration,  with  but  slight  expansion.  The  movements  of  the  dia- 
phragm restrained.  The  beating  of  the  heart  not  felt  in  the  prsecordia, 
but  in  some  instances  at  the  epigastrium. 


Interlobular  Emphysema. 

In  this  form  of  emphysema  air  is  extravasated  into  the  areolar 
structure,  uniting  together  the  pulmonary  lobules.  The  morbid  con- 
dition is  identical  with  emphysema  seated  beneath  the  external  tegu- 
ment of  the  body.  To  the  latter,  indeed,  it  may  give  rise,  the  air 
following  the  roots  of  the  lungs  into  the  mediastinum,  thence  into  the 
Bubcutaneous  areolar  tissue  of  the  neck,  and  becoming  more  or  less 
diffused.  Interlobular  emphysema  is  almost  invariably  traumatic, 
arising  from  rupture  of  the  air-vesicles  in  consequence  of  violent  re- 
spiratory efforts.  It  is  an  exceedingly  rare  affection.  The  anatomi- 
cal characters  consist  of  enlargement  of  the  interlobular  septa,  the 
increased  size  being  greater  toward  the  surface  of  the  lung,  causing 
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tbem  to  assume  a  wedge-like  stiope ;  and  detachment  of  the  pleura  bj 
the  pressure  of  air  beneath  this  membrane,  producing  air-bladders, 
variable  in  size  and  more  or  less  numerous.    These  air-bladders  some- 
times attain  to  a  considerable  magnitude-  I  have  seen  a  globular  tumor, 
thus  formed,  as  large  as  an  English  walnut,  and  they  have  been  oh- 
served  still  larger.     In  a  case  reported  by  Bonillaudj  there  existed  a 
sac  so  large  that  it  resembled  the  stomach.     They  are  movable  by 
pressure ;  and  if  there  are  several  they  may  be  made  to  coalesce. 
Similar  sacs  are  sometimes  found  beneath  the  surface,  differing  from  I 
those  caused  by  coalescence  of  the  air*vesicles  in  the  fact  that  thej 
are  seated  in  the  interlobular  areolar  structure,     In  some  cases  thai 
surface  of  the  lung  is  studded  with  numerous  small  elevations  of  th©  | 
pleura,  presenting  an  appearance  compared  by  Rokitansky  to  that  J 
of  froth.     Close  examination  of  sections  of  lung  affected  with  mter- 
lobular  emphysema,  shows  the  air-vesicles  to  be  unaffected,  except  by 
the  pressure  of  the  enlarged  septa,  and  the  cavities  formed  in  the 
areolar  tissue. 

This  form  of  emphysema  occurs  in  children  more  frequently  than  ] 
in  aduUa.    It  is  oftener  situated  in  the  upper  than  in  the  lower  lobes, 
and  is  most  prone  to  occur  along  the  anterior  borders  of  the  upper 
lobe. 

The  symptoms  will  be  those  incident  to  defective  hoematosis,  tWt  I 
being  proportionate  to  the  extent  to  which  the  air-vesiclea  are  com- 
pressed by  the  abnormal  size  of  the  interstitial  areolar  tissue,  and  | 
to  the  mechanical  obstacle  to  the  expansion  of  the  lungs  from  the 
presence  of  sub-pleural  extravasation.     Cases  have  been  reported  in 
which  sudden  death  was  attributed  to  the  rapid  escape  of  air  from 
the  cells  into  the  areolar  tissue.     Rupture  of  the  pleural  air-bladders 
may  take  place,  giving  rise  to  pneumothorax,  and  collapse  of  tht  j 
lung.    Owing  to  the  great  infrequency  of  the  affection,  the  histories  of  j 
well-attested  cases  have  not  as  yet  accumulated  sufficiently  to  furnish  J 
data  for  its  symptomatic  characters ;  or,  at  all  events,  an  analysis  of] 
recorded  cases  is  yet  to  be  made, 

The  remark  just  made  with  respect  to  symptoms,  will  apply  equally  j 
to  physical  phenomena,  Laennec  attributed  to  this  affection  twoj 
signs,  neither  of  which  have  been  found  by  subsequent  obserratioa  J 
to  possess  the  significance  attached  to  them  by  the  discoverer  of  aus- 
cultation. One  of  these  ia  the  indeterminate  sign  styled  by  LaennsG 
the  dry  crepitant  rale  with  large  bubbles  {rille  crepitant  $€€  ci gr&$Hi\ 
buUes);  and  the  other  a  friction  sound  {bruU  de  froHementy     Tta<] 
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first  of  these  two  signs  is  so  doubtful  in  its  character,  as  well  as  in 
its  relation  to  pathological  conditions,  that  it  is  clinically  unimpor- 
tant. The  second  may  possibly  be  present  in  some  cases  of  inter- 
lobular emphysema,  but  occurs  in  the  vast  proportion  of  instances  in 
connection  with  inflammation  of  the  pleura.  The  rarefaction  of  lung 
induced  by  the  presence  of  air  in  the  areolar  structure  must,  of 
course,  give  rise  (except  the  tension  of  the  thoracic  walls  be  very 
great)  to  exaggerated  sonorousness  on  percussion ;  and,  also,  to 
feebleness  of  the  respiratory  murmur  in  proportion  as  the  air- vesicles 
are  compressed  and  the  expansion  of  the  lung  restrained.  The  effects 
of  this  variety  of  emphysema  on  the  configuration  and  size  of  the 
chest,  as  well  as  on  the  respiratory  movements,  remain  to  be  studied. 
The  combination  of  the  physical  signs  furnished  by  percussion  and 
auscultation  is,  thus,  the  same  as  in  the  ordinary  form  of  emphysema, 
viz.,  dilatation  of  the  air-cells.  The  differential  diagnosis  from  the 
latter,  with  our  present  knowledge  of  the  subject,  so  far  as  the  symp- 
toms and  signs  referable  to  the  chest  are  concerned,  would  be  imprac- 
ticable. Circumstances  in  some  cases  incidental  to  the  affection,  may 
enable  {he  physician  to  make  the  discrimination  clinically.  If  the 
physical  signs  and  symptoms  denoting  rarefaction  of  lung  are  deve- 
loped suddenly,  or  with  more  or  less  rapidity,  evidently  proceeding 
from  an  injury  occurring  in  connection  with  some  unusual  effort  of 
the  respiratory  organs;  for  example,  after  violent  coughing,  the 
straining  of  parturition,  a  strong  mental  emotion,  etc.,  the  proba- 
bility is  that  the  emphysema  is  traumatic  and  interlobular.  If  sub- 
cutaneous emphysema  of  the  neck  occur  under  these  circumstances, 
the  diagnosis  is  rendered  quite  positive.  External  emphysema,  how- 
ever, unless  it  occur  in  conjunction  with  the  physical  signs  denoting 
rarefaction  of  lung,  is  not  evidence  of  this  morbid  condition,  for 
it  may  proceed  from  rupture  of  the  trachea  qr  bronchi  exterior  to 
the  pulmonary  organs.  Happily,  owing  to  the  great  infrequency  of 
this  variety  of  emphysema,  the  absence  of  traits  sufficiently  distinctive 
to  warrant  a  positive  diagnosis  in  all  instances,  is  rarely  the  occasion 
of  embarrassment  in  medical  practice. 


CHAPTER  V. 

PULMONARY  TUBERCULOSIS— BRONCHIAL  PHTHISIS. 

The  afiFection  called  pulmonary  tuberculosis,  phthisis  pulmonalis, 
or  pulmonary  consumption,  involves  as  the  point  of  departure  for  a 
series  of  destructive  processes,  the  deposit  in  the  lungs  of  the  hetero- 
morphous  product,  tubercle.  The  nature  of  this  product,  the  precise 
situation  at  which  it  is  first  deposited,  its  varying  characters,  the 
metamorphoses  which  it  undergoes,  and  the  structural  changes  inci- 
dent to  the  progress  of  the  disease,  are  subjects  which  could  not  be 
touched  upon  without  risk  of  bein^g  led  into  details  inconsistent  with 
the  limits,  as  well  as  the  plan  of  this  work.  Presuming  the  reader 
to  have  a  general  acquaintance,  at  least,  with  the  morbid  anatomy  of 
the  disease,  I  shall  simply  enumerate  the  abnormal  conditions  which 
stand  in  immediate  relation  to  the  phenomena  furnished  by  physical 
exploration.  The  presence  of  tubercle  causes,  in  proportion  to  its 
quantity,  an  increased  density  of  the  affected  lung.  Existing  in  the 
form  of  small  isolated  deposits,  more  or  less  numerous,  the  intervening 
pulmonary  parenchyma  being  healthy,  it  constitutes  a  form  of  miliary 
and  disseminated  tubercles.  The  increased  density  due  to  the  pre- 
sence of  tubercles,  either  discrete  or  distributed  in  small  clusters,  may 
be  but  slight,  but  will,  of  course,  correspond  to  their  abundance  and 
approximation  to  each  other.  Obstruction  to  the  entrance  of  air 
into  the  cells,  from  the  pressure  of  the  tubercles  on  the  small  bronchial 
tubes,  may  not  only  abridge  the  respiratory  processes  in  the  part  or 
parts  affected,  but  cause  a  reduction  in  volume  by  collapse,  more  or 
less,  of  the  cells  not  filled  with  tuberculous  matter,  and  thus  the  den^ty 
is  still  farther  increased  by  condensation.  The  physical  conditions 
represented  by  certain  signs  under  these  circumstances  generally  faU 
short  of  those  incident  to  a  more  abundant  exudation,  when  the  de- 
posits no  longer  remain  isolated,  but  enlarging  by  constant  accretion, 
they  at  length  coalesce  and  form  continuous  solid  masses,  frequently 
attaining  to  a  considerable  size.     The  latter  constitutes  more  emphati- 
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cally  taberculons  solidification,  and  a  corresponding  difference  per- 
tains to  the  representative  physical  signs.  So,  also,  if  the  tubercles 
be  disseminated,  and  the  intervening  parenchyma  become  consolidated 
by  inflammatory  exudation,  or  infiltration  of  tuberculous  matter 
(which  not  infrequently  occurs),  the  physical  conditions  are  the  same, 
a  continuous  solidification  in  this  case  equally  existing. 

The  occurrence  of  circumscribed  inflammation  of  the  pulmonary 
parenchyma  surrounding  tuberculous  deposits,  preceding  inflamma- 
tory exudation  and  solidification,  may  give  rise  to  the  auscultatory 
sign  pathognomonic  of  pneumonitis,  viz.,  the  crepitant  rale,  and 
taken  in  connection  with  certain  circumstances,  as  will  be  seen,  this 
sign  is  evidence  of  tuberculous  disease. 

The  processes  of  softening,  ulceration,  and  evacuation  of  the  liquefied 
tuberculous  matter,  leaving  pulmonary,  excavations,  give  rise  to 
anatomical  conditions  quite  different  from  those  which  pertain  to  the 
presence  of  crude  tubercle,  and  these  new  conditions  are  represented 
by  peculiar  signs.  But  whereas,  the  fresh  deposition  of  tubercle  is 
QBually  going  on  while  cavities  are  forming,  and  after  they  have 
formed,  tuberculous  solidification  generally  surrounds  the  excavations, 
and  crude  tubercles,  in  greater  or  less  abundance,  are  distributed 
throughout  the  pulmonary  parenchyma.  Hence,  the  physical  signs 
of  different  stages  of  the  progress  of  tuberculous  disease,  viz.,  solidifi- 
cation and  excavation,  are  likely  to  be  conjoined.  The  size  of  exca- 
vations, their  situation,  their  number,  and  even  the  firmness  of  their 
walls,  as  well  as  the  varying  contingent  conditions  relating  to  their 
contents,  are  found  to  affect  the  physical  phenomena  to  which  they 
give  rise. 

The  bronchial  tubes  in  proximity  to  tuberculous  deposits  and  exca- 
vations, are  the  source  of  physical  signs.  Circumscribed  bronchitis, 
as  will  be  seen,  is  evidence  of  the  existence  of  tuberculosis.  The 
presence  of  liquid  in  the  tubes,  either  produced  by  bronchitis  or 
derived  from  cavities,  and  the  perviousness  of  the  bronchise,  constitute 
important  physical  conditions. 

The  loss  of  expansibility  of  lung  solidified  by  tubercle,  and  the 
reduction  in  its  volume  which  frequently  ensues  from  collapse  and 
destruction  of  pulmonary  tissue,  furnish  conditions  which  are  repre- 
sented by  physical  signs. 

The  attacks  of  circumscribed  dry  pleuritis  which  occur  from  time 
to  time  almost  uniformly  over  tuberculous  portions  of  lung,  may  also 
give  rise  to  phenomena  which  become,  inferentially,  evidence  of  tuber- 
culosis. 
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Abnormal  dilatation  of  air*cells,  or  emphysema,  afFectmg  more  or 
less  of  the  lobules  in  the  vicinity  of  tuberculous  deposits,  ie  another  * 
morbid  condition  incidental  to  the  disease  in  a  certain  proportion  of  | 
cases,  modifying  the  physical  phenomena,  and  is  not  therefore  to  ba  ' 
lost  sight  of  in  clinical  investigtitions. 

Systematic  writers  generally  divide  tuberculous  disease  of  the  lung  1 
into  three  stages,  viz. :  1.  Stage  of  crude  tubercle ;  2,  Stage  of  [ 
softening;  3.  Stage  of  excavation.  With  reference  to  the  study  of  j 
physical  signs  and  their  application  to  diagnosis,  a  more  eonvenienl  | 
division,  ay  it  seems  to  me,  is  the  following :  (a.)  Small,  disseminated 
tuberculous  deposits ;  (J.)  Abundant  deposition,  involving  considers  I 
ble  solidification ;  (e,)  Tuberculous  disease  advanced  to  tho  fonnatioQl 
of  cavities-^  I  shall  consider  the  physical  signs  and  the  diagnoaiiJ 
^ith  reference  to  these  thr^  forms  and  periods  of  the  disease. 

The  following  laws  of  pulmonary  taberculosis  will  frequently  be  re-] 
ferred  to.  The  deposit  in  the  vast  majority  of  cases  takes  place  first  all 
or  near  the  apex  of  the  lung*  Exceptions  to  this  law  are  occasionally  I 
observed*  The  deposit  takes  place  at  the  summit  of  the  lung  on  one] 
side  before  the  other  lung  is  attacked  ;  but  the  opposite  Iting  is  subse*  I 
quently  affected  in  the  vast  majority  of  instances.  Hence,  in  the  bodieft] 
of  persons  who  have  died  with  tuberculosis,  the  two  lungs  almost  inva-l 
riably  are  found  to  be  diseased,  but  the  deposit  is  most  abundant  orj 
the  ravages  arc  more  extenaive  on  one  side.  These  laws  are  of  funda-j 
mental  importance  in  diagnosis- 

The  claims  of  pulmonary  tuberculosis  on  the  attention  of  the  medi* 
cat  student  and  practitioner  are  sufficiently  obvious  in  view  of  itsl 
great  prevalence  and  mortality  in  all  countries.      But  the  study  of] 
its  diagnosis  is  rendered  immensely  important  by  tho  fact  that  thi  j 
prospect  of  exerting  a  control  over  the  disease,  and  diminiahing  iti 
tendency  to  a  fatal  issue,  is  in  proportion  to  its  early  recognition^ 

Pulmonary  tuberculosis,  as  the  rnle,  is  essentially  a  chronic  affe<K| 
tiom     The  chronic  form  is  understood  by  the  simple  expression  put  j 
monary  tuberculosis-      Occasionally,   however,  the  rapidity   of  its" 
career  and  the  intensity  of  its  symptoms  denote  an  acute  affection. 
Acute  phthisis,  I  shall  notice  briefly  under  a  distinct  head* 
chapter  will  also  embrace  a  few  remarks  on  the  retrospective 

^  To  (insider  a  ^laga  of  HofleniDf ,  as  distinct  from  the  atageofeiieavattotif  ntAf  be  I 
leei  »e  r«giifds  the  morbid  anatomy  of  the  diietid«>  hut  clinically  it  seems  Id  trie  to  be  #J 
De«tlLe8»  diviaian.   The  phyiical  signs  suppOA^d  to  indicate  inch  a  Rtage  Are  of  doub 
^ignifleanco.      He^nca,  it  will  b@QhsQtV«d  that  I  do  ngt  yndemke  to  poim  <mt 
by  which  it  mn/  be  Tccognm&d. 
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nosis  of  pulmonary  tuberculosis,  and  on  the  diagnosis  of  bronchial 
phthisis*  ' 

Physical  Signs. — The  clinical  history  of  pulmonary  tuberculosis 
embraces  signs  furnished  by  all  the  different  methods  of  physical 
exploration. 

The  phenomena  developed  by  percussion  are  highly  important. 
They  are  by  no  means  altogether  uniform  at  different  periods  of  the 
disease,  nor  in  different  cases  at  the  same  period,  varying  with  the 
Tarious  anatomical  conditions  just  enumerated,  and  also  affected  by 
eircumstanoes  not  included  in  that  enumeration. 

Diminution  of  the  normal  vesicular  resonance  is  a  constant  result 
of  a  tuberculous  deposit,  sufEcient  in  amount  to  give  rise  to  other 
signs,  or  to  marked  pulmonary  symptom^.     The  varieties  of  percus- 
sion-signs consist  of  abnormal  modifications  of  sound  superadded  to 
deficiency  of  vesicular  resonance.    Simple  dulness,  slight  or  moderate 
in  degree  and  more  or  less  extensive,  at  the  summit  on  one  side, 
compared  with  the  resonance  on  the  other  side,  is  the  evidence  com- 
monly afforded,  by  percussion,  of  the  existence  of  small  disseminated 
collections  of  tubercle.   To  determine  the  fact  of  slight  or  moderate 
relative  dulness,  percussion  is  to  be  practised  alternately  at  correspond- 
ing points  on  the  two  sides,  observing  all  the  precautions  which  have 
been  pointed  out  in  the  chapter  on  percussion  in  the  first  part  of  this 
work.   These  precautions  are  essential  if  we  would  avoid  errors.   The 
symmetrical  conformation  of  the  two  sides  of  the  chest  is  to  be  ascer- 
tained.  Slight  or  moderate  dulness,  on  one  side,  ceases  to  be  a  morbid 
sign  if,  from  spinal  curvature,  antecedent  pleurisy,  or  other  causes, 
this  symmetry  be  disturbed.    The  natural  disparity  between  the  two 
sides  at  the  summit  which  is  habitual  in  many  persons,  must  also  be 
taken  into  account.     It  is  to  be  borne  in  mind  that,  as  a  rule,  in  the 
majority  of  healthy  persons  with  well-formed  chests,  the  percussion- 
sound  in  the  left  infra-clavicular  region  has  more  sonorousness,  more 
of  the  vesicular  quality,  and  is  lower  in  pitch,  than  in  the  corresponding 
region  on  the  right  side.    Hence,  distinct  dulness,  however  slight,  on 
the  left  side,  is  highly  significant,  while  on  the  right  side,  if  slight  or 
moderate,  it  is  to  be  taken  as  a  morbid  sign  with  considerable  reserve. 
Distinct  dulness  at  the  left  summit,  be  it  ever  so  slight,  in  connection 
with  the  diagnostic  symptoms  of  tuberculosis,  may  almost  suffice  to 
establish  the  fact  of  the  existence  of  the  disease,  when,  if  situated  on 
the  right  side,  other  corroborative  evidence  is  requisite. 
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Delicacy  of  hearing,  and  a  nicety  of  discrimination  acquired  by 
practice,  undoubtedly  enable  one  person  to  detect,  promptly,  a  dis- 
parity in  sounds  elicited  by  percussion,  when,  to  a  person  whose 
auditory  sense  is  more  obtuse  and  uncultivated,  it  is  not  apparent. 
A  person  with  a  musical  ear  recognizes  a  variation  in  the  pitch  of 
sound  more  readily  than  a  difference  in  the  amount  of  sonorousness, 
or  of  vesicular  quality;  hence,  it  is  useful  to  bear  in  mind  that,  as  a 
rule,  when  the  sound  is  dull  it  is  at  the  same  time  raised  in  pitch. 
In  making  a  close  comparison,  however,  the  attention  should  be  di- 
rected to  the  several  elements  combined  in  diminished  vesicular  re- 
sonance, viz.,  usually  lessened  sonorousness,  deficiency  of  the  vesicular 
quality,  shortened  duration  of  sound  and  elevation  of  pitch.  But  it 
is  rarely  the  case  that  the  quantity  of  tuberculous  deposit,  when  it 
exists,  is  so  small  as  to  reqi^re  extraordinary  skill,  either  in  eliciting 
or  appreciating  the  results  of  percussion. 

Disparity  in  the  percussion-resonance,  from  a  source  extrinsic  to  the 
thorax,  I  am  satisfied,  exists  oftener  than  is  to  be  inferred  from  the 
results  of  the  analysis  of  the  recorded  examinations  given  under  the 
head  of  Percussion  in  Health,  in  Part  I.  I  refer  to  transmitted  gastric 
tympanitic  resonance.  It  is  not  very  uncommon  to  find  the  sound  at 
the  summit  of  the  left  side  obviously  modified  by  this  disturbing  ele- 
ment. 

In  practising  percussion  at  the  summit  of  the  chest  with  reference 
to  the  existence  of  small  tuberculous  deposits,  the  clavicular,  post- 
clavicular,  and  infra-clavicular  regions  in  front,  and  the  upper  and 
lower  scapular  regions  behind,  are  to  be  examined.  Owing  to  the 
difficulty  of  making  equal  percussion  in  the  post-clavicular  region,  a 
disparity  limited  to  this  situation  is  to  be  distrusted,  unless  it  be  ex- 
tremely marked.  I  have,  however,  noted  very  distinct  dulness  here, 
in  undoubted  cases  of  tuberculosis,  when  it  was  not  appreciable  in  the 
clavicular  and  infra-clavicular  regions.  Over  the  scapula  the  evidence 
afforded  by  percussion  is  often  extremely  valuable,  corroborating  that 
obtained  in  front,  the  disparity  sometimes  being  marked  in  this  situa- 
tion, when  it  is  slight  and  even  wanting  in  the  anterior  regions.  Per- 
cussion here  is  the  more  valuable  because  a  natural  disparity  between 
the  two  sides  exists  less  frequently  than  in  front ;  when  present,  how- 
ever, the  rule  being  the  same,  viz.,  less  resonance  and  elevation  of 
pitch  on  the  right  side. 

Of  the  relative  proportion  of  instances  in  which  dulness  is  found  in 
the  several  regions,  respectively,  at  the  summit  of  the  chest,  in 
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of  small  tuberculous  deposit,  some  idea  may  be  formed  by  the  follow- 
ing analytical  results.  Out  of  100  examinations  in  different  cases  of 
tuberculosis,  in  22,  from  the  aggregate  of  physical  signs,  the  quantity 
of  tubercle  was  presumed  to  be  small.  In  each  of  these  22  examina- 
tions, dulness  at  the  summit  was  distinct,  being  either  slight  or 
moderate  in  degree.  In  14  cases  the  fact  of  dulness  at  the  summit 
is  simply  recorded ;  in  9  cases  the  particular  situations  of  the  dulness 
are  specified.  Of  the  latter  9  cases,  the  dulness  existed  in  the  post- 
dayicular  region  in  7,  in  the  clavicular  region  in  6,  in  the  infra- 
clavicular region  in  6,  and  over  the  scapula  in  9.  Of  the  22  cases,  in 
10  the  evidences  of  the  deposit  were  manifested  on  the  left,  and  in  12 
on  the  right  side.  These  100  cases,  which  will  be  repeatedly  referred 
to,  are  taken  in  order  from  my  clinical  records,  beginning  with  the 
last  case  recorded.  The  number,  which  Djight  have  been  much  larger, 
it  is  presumed  is  sufficient  for  the  present  objects  of  analysis. 

If  the  tuberculous  deposit  be  abundant,  the  evidence  of  its  presence 
afforded  by  percussion,  in  general,  consists  in  a  corresponding  amount 
of  dulness.  The  disparity  at  the  summit  of  the  chest  is  sufficiently 
obvious,  requiring  no  unusual  delicacy  of  manipulation  or  of  the  sense 
of  hearing  to  elicit  and  discover  it.  The  degree  of  diminution  of  the 
vesicular  resonance  is  a  measure  of  the  completeness  with  which  the 
lung  is  consolidated,  and  the  area  over  which  this  resonance  is  found 
to  be  impaired  or  lost,  is  proportionate  to  the  diffusion  of  the  solidifi- 
cation. Dulness  under  these  circumstances  is  not  invariable.  In 
complete  and  considerable  solidification  at  the  summit  of  the  chest, 
the  percussion-sound  may  be  abnormally  clear,  the  sonorousness  even 
exceeding  that  of  the  opposite  side.  So  far  as  my  observations  go, 
this  anomaly  occurs  only  on  the  left  side,  and  in  the  few  instances  in 
which  I  have  noted  its  occurrence,  from  the  coexistence  of  marked 
gastric  resonance  at  the  inferior  portion  of  the  chest  on  that  side,  it 
is  fair  to  conclude  that  in  great  part,  at  least,  the  sonorousness  was 
transmitted  from  the  stomach.  However  this  may  be,  the  sound  is 
not  a  vesicular  resonance ;  it  is  tympanitic,  i.  e.  devoid  of  the  vesicu- 
lar quality,  and  elevated  in  pitch.  With  due  attention  to  the  quality 
and  pitch  of  the  sound,  it  need  never  be  mistaken  for  a  normal  reso- 
nance, and  the  lesser  sonorousness  of  the  opposite  side  in  consequence 
be  attributed  to  disease.  Other  signs,  moreover,  will  concur  to  pre- 
Tent  such  an  error. 

Without  exceeding  in  sonorousness  the  resonance  on  the  opposite 
ride,  the  percussion-sound  over  tuberculous  solidification  may  be  more 


464 


BIBEA6ES    OF    THS    KE6FIRAT0RT    OEOAlfS. 


or  lesa  clear  and  tjmpatiitic.     The  Booorousoesa  ia  diminisled,  ball 
the  diminution  of  the  vesicular  quality  of  resonance  is  greater  than] 
the  loss  of  clearnesB-     To  quote  the  happy  expreaaion  employed  byj 
Dr*  Stokesj  there  exists,  under  these  co-cumstancea,  *' tympanitic  dnipj 
ness/*     The  source  of  the  tympanitic  resonance,  which  thus,  in  m\ 
certain  number  of  cases,  replaces  the  vesicular^  in  connection  witkl 
tuberculous  aolidification,  when  not  transmitted  from  the  stomach  or  1 
intestines,  as  stated  in  Part  I,  must  be  the  air  contained  in  the  bron*] 
chial  tubes,  or  emphysematous  dilatation  of  the  air-cells^  surrounding 
the  solidified  portion  of  lung ;  or  both  may  be  combined*     The  occ*-^ 
sional  coexistence  of  emphysema  affecting  lobules  in  the  vicinity  of 
tubercnlaus  deposits,  is  a  fact  belonging  to  the  morbid  anatomy  of 
pulmonary  tuberculosiflj  which  was  enumerated  among  the  conditiona 
modifying  the  physical  eigne.     If  the  tuberculous  deposit  be  al 
dantj  but  the  solidification  of  lung  not  complete,  then  the  Tcsicula 
resonance  wUl  not  be  wholly  lost^  but  more  or  less  diminished.     Andl 
under  these  cireumstancee,  the  conditions  giving  rise  to  iympanitioJ 
resonance  will  cause  a  combination  of  diminished  Yesicular  and 
tympanitic  resonance  in  various  and  varying  proportions;  the  soundgl 
in  other  words,  elicited  by  percussion  will  be  vesicuio-tympanitjc, 
vesicular  or  the  tympanitic  quality  predominating  in  different  cases. 

Judging  from  my  observations,  I  should  say  that  in  cases  of  abuB 
dant  tuberculous  deposit  (of  course  not  advanced  to  excavation)^  ibl 
diminution  of  the  vesicular  resonance  k  accompanied,  aa  a  rule,  bj 
more  or  less  of  tympanitic  sonorousness,  but  the  former,  t,  €•  thi 
dulneea,  is  the  more  obvious  element,  and  the  latter,  i,  e.  the  lymi 
nitic  quality  of  sound,  is  overlooked  if  it  be  not  unusually  prominent 
unless  the  attention  be  directed  particularly  to  it.     On  the  other! 
handj  in  a  small  proportion  of  cases,  the  percussion-sound  over  tuber 
eulous  solidification  is  dull  almost  to  flatness. 

The  tympanitic  resonance  due  to  transmitted  gastric  eonoroufine 
on  the  left  side^  at  the  summit,  may  prevent  dulness  at  the  aummtt  < 
the  right  side,  dependent  on  an  abundant  deposit  of  tubercle,  from] 
being  readily  appreciated.     I  have  noted  an  instance  of  this  descrif 
tion,  the  auscultatory  phenomena  showing  the  existence  uf  a  con 
derable  quantity  of  tuberculous  matter  at  the  summit  of  the  righ 
luog. 

An  abnormal  sense  of  resistance  is  a  valuable  collateral  means 
determining  the  fact  of  tuberculous  solidification,  in  the  practlcd 
percussion*    Especially  is  this  point  important  when  there  is  founJ 
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to  be  only  a  moderate  relative  dulness  on  the  right  side,  which  we 
may  not  be  altogether  certain  is  not  due  to  a  natural  disparity.  An 
increased  sense  of  resistance  in  concurrence  with  the  dulness,  confirms 
its  morbid  character. 

Irrespective  of  the  quality  of  the  resonance  which  remains,  marked 
dulness  on  percussion,  as  already  stated,  over  the  site  of  an  abundant 
tuberculous  deposit,  is  the  rule.  Out  of  100  examinations  of  diffe- 
rent cases  of  pulmonary  tuberculosis,  of  which  I  have  transcribed  the 
recorded  physical  signs  for  the  sake  of  reference  in  writing  these 
remarks,  excluding  the  cases  in  which  the  quantity  of  tuberculous 
deposit  was  small,  and  also  the  cases  in  which  the  evidences  of  exca- 
yation  were  ascertained,  65  cases  remain  of  more  or  less  complete  and 
extensive  solidification  depending  upon  abundant  tubercle.  In  35  of 
these  cases  the  dulness  is  noted  to  have  been  marked,  and  in  several 
instances  the  fact  of  dulness  is  alone  stated  without  expressing  its 
degree.  In  five  instances  the  percussion-sound  was  almost  flat.  In 
three  cases  only  was  theregreater  sonorousness,  tympanitic  in  quality, 
over  the  solidified  lung,  and  in  each  of  these  instances  the  left  side 
was  the  seat  of  the  solidification,  and  gastric  resonance  was  marked 
over  the  whole  of  the  left  side.  With  a  single  exception,  whenever 
the  different  regions  of  the  summit  were  specified,  the  diminished 
vesicular  resonance  was  observed  over,  above,  and  below  the  clavicle 
in  front,  but  frequently  more  marked  over  the  scapula  behind.  In 
the  single  exceptional  instance  just  referred  to,  a  disparity  was 
r  marked  over  the  scapula  and  not  in  front.  It  was  often  suflSciently 
obvious  that  the  resonance  was  diminished  at  the  summit  on  both 
sides.  The  existence  of  marked  relative  dulness  in  front  on  one  side, 
and  an  equally  marked  relative  dulness  over  the  scapula  on  the  other 
tide,  is  also  noted. 

When  tuberculosis  has  advanced  to  the  formation  of  cavities,  the 
phenomena  furnished  by  percussion  vary,  not  only  in  different  cases, 
but  often  in  the  same  case  at  different  examinations  made  during  the 
same  day,  the  latter  variations  depending  on  the  state  of  the  excava- 
tions as  respects  their  liquid  contents.  More  or  less  tuberculous 
solidification  continues  after  cavities  are  formed ;  and  if,  in  addition, 
the  cavities  are  filled  with  liquid,  the  physical  conditions  favorable  to 
marked  dulness  or  even  flatness  on  percussion  are  eminently  present. 
But  if  they  are  empty,  and  of  considerable  size,  they  may  give  rise 
to  an  abnormally  clear  and  tympanitic  percussion-sound,  which 
occasionally  presents  other  and  more  characteristic  modifications  of 
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quality^  viz.j  the  amphoric  and  th©  cracked-metal  varieties  of  tone 
So  far  ai  percussion  is  concerned,  the  evidence  of  the  existence 
excavations  eoneista  in  the  aigne  just  mentioned,  viz.,  tympanitic  reso 
nance  and. the  amphoric  and  cracked-metal   modificationa.     How  fa 
are  these  phenomena  available  in  determining  the  existence  of  exca 
vations  ?     A  tympanitic  sonorousncaa,  aa  we  have  seen,  may  replace 
the  vesicular  resonance  over  tuberculous  solidification,  and  the  tym-^ 
panitic  sound,  under  these  circumstances,  may  be  quite  intense  si 
the  summit  of  the  left  side*     When  incident  to  solidification,  tfaf 
tympanitic  quality  is  considerably  diffused.     On  the  other  hand,  it 
it  be  due  to  the  presence  of  air  in  a  cavity,  it  ia  circumscribed  in 
proportion  to  the  limited  size  of  the  excavation.    This  is  a  differential 
point.     Another  point  relates  to  the  percussion-sound  over  the  por 
tions  of  the  chest  adjoining  the  space  to  which  the  tympanitic  sonor 
ousness  is  limited.    Tuberculous  excavations  being  usually  surrounded 
by  solidified  lung,  the  limits  of  the  circumscribed  tympanitic  sonor 
onsnesa  may  he  somewhat  abruptly  defined  by  a  duliiess  which  con* 
tr^sta  strongly  with  the  sound  elicited  over  the  cavity.    It  is  possibly 
in  some  instances,  by  careful  percussion,  to  delineate  on  the  chest,  h} 
means  of  this  abrupt  change  from  a  clear  to  a  dull  sound,  the  site  ol 
an  excavation.     The  alternate  presence  and  absence  of  tympanitidJ 
sonorousness  In  the  same  situation  at  different  examinations  is  i] 
diagnostic  point.     By  taking  the  necessary  pains  to  practise  percus-J 
aion  very  early  in  the  morning,  before  the  contents  of  an  excavation ' 
are  expelled,  and  subsequently  after  an  abundant  expectoration,  the 
change  from  marked  dulness  to  clearness  of  resonance  in  a  particular 
part  of  the  chest  may  be  ascertained,  and  thus  shown  to  depend  on 
the  removal  of  morbid  products,  which,  in  view  of  other  signs  and  I 
symptoms,  we  cannot  doubt  came  from  a  cavity*     The  modifieationi 
of  tympanitic  resonance  called  amphoric  and  cracked -metal,  in  them- 
selves are  highly  significant  of  a  tuberculous  cavity.  Both  may  occtif 
independently  of  excavation,  as  has  been  pointed  out  in  Part  I,  but 
the  instances  arc  exceptional  and  rare*    Inasmuch,  however,  as  these  j 
modifications  are  only  occasionally  observed  when  cavities  undoubt- 
edly existj  their  absence  is  not  evidence  of  the  non-existence  of  exca- 
vation.    They  have  a  positive  significance  when  present,  but  in  a  \ 
negative  point  of  view  are  unimportant. 

In  a  considerable  proportion  of  cases  of  tuberculosis  advanced  ta 
excavation,  percussion  fails  to  develope  any  distinct  evidence  of  the  I 
existence  of  cavities*     This  remark  will  be  found  presently  to  be  i 
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also  applicable  to  the  other  methods  of  exploration.  The  reason  is, 
that  in  addition  to  the  existence  of  excavations,  various  contingent 
circumstances  must  be  combined,  in  order  that  the  distinctive  signs 
shall  be  produced.  The  circumstances  favorable  for  the  character- 
istic percussion-signs,  and  at  the  same  time  most  of  the  distinctive  phe- 
nomena derived  from  other  methods  of  exploration,  have  been  already 
mentioned  (Part  I),  but  they  may  be  repeated  in  this  connection* 
The  size  of  the  cavity  is  important.  It  must  have  attained  to  a  cer- 
tain magnitude,  and,  on  the  other  hand,  should  not  be  too  capacious. 
It  must  be  empty,  or  at  least  only  partially  filled  with  liquid.  Its 
situation  relative  to  the  superficies  of  the  lung  is  important.  The 
thinner  and  the  more  condensed  the  stratum  of  the  lung  separating 
the  cavity  from  the  thorticic  wall,  the  greater  the  tympanitic  sonor- 
ousness ;  and  it  is  a  still  more  favorable  circumstance  if  over  the 
excavation  the  pleural  surfaces  have  become  firmly  adherent.  The 
incompleteness  with  which  these  circumstances  are  conjoined  in  many 
cases,  and  the  occasional  absence  of  the  indispensable  condition  per- 
taining to  the  contents  of  the  cavity,  sufficiently  account  for  the  in- 
firequency  with  which  the  existence  of  excavations  is  positively  ascer- 
tained, especially  at  a  single  examination. 

Of  the  100  examinations  already  referred  to,  in  13  the  physical 
signs  were  considered  to  denote  the  existence  of  excavations.  It  is, 
however,  more  than  probable  that  among  the  65  cases  of  abundant 
tuberculous  deposit,  were  many  cases  in  which  the  disease  had  ad- 
vanced to  the  formation  of  cavities,  the  physical  signs  at  the  time  of 
the  recorded  examination  indicating  only  solidification.  Of  the  13 
cases,  in  6  circumscribed  tympanitic  sonorousness  existed,  which  was 
attributed  to  empty  excavations.  In  some  of  these  cases  the  exis- 
tence of  cavities  was  subsequently  verified  by  autopsical  examinations. 
In  4  cases  the  amphoric  modification,  and  in  2  the  cracked-metal 
intonation  was  noted. 

In  leaving  the  subject  of  the  percussion-signs  belonging  to  tubercu- 
losis, two  or  three  rules,  with  respect  to  the  practice  of  percussion 
may  be  mentioned,  which  are  to  be  borne  in  mind,  particularly  in 
cases  in  which  the  tuberculous  deposit,  if  it  exist,  be  small.  The 
importance  of  observing  the  general  precautions  pointed  out  in  the 
chapter  on  percussion  in  Part  I,  has  been  already  adverted  to.  In 
cases  of  doubt,  it  is  useful  to  compare  the  chest  as  regards  the  results 
of  superficial  and  deep  percussion  alternately.  Slightly  increased 
density  near  the  surface  of  the  lung  on  one  side  may  give  rise  to 
dolneas  on  light  percussion,  when  with  forcible  strokes  the  disparity 
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~I6BS  marked  wh6ii4he  efaeBt  is  fully  expanded- 
recollected^  that  a'dis  parity  in  ikh  way  some  times  ' 
in  health.  PercfUf^sion  at  the  summit  bebiod  she 
glccted.  This  rule  is  to  be  impressed  tbe  more,  bea 
said  by  a  late  author  on  diseases  of  tbe  chest,  tba 
no  value  vmr  the  scapula.  Tbia^  if  I  mistake  not, 
pressioB,  A  comparison  of  tbe  two  sides  as  reapec 
and  pitch  of  resoDance^  may  be  made  here»  as  well 
tions.  My  observations  have  taught  me  thai  a  rebtl 
one  side  from  tuberculous  deposition  is  niare  untfon 
in  this  situatioti  than  in  front*  MareoYer,  aa  stated  li 
Louis,  the  tuberculous  deposit  is  in  some  iustam: 
upper  and  posterior  portion  of  the  lung,  and  under  th€ 
th^  physical  Bigns  are  limited  to  the  scapular  region 

During  the  existence  of  haamoptyais,  or   in 
symptom  has  very  recently  occurred,  percnssioo  slio 
very  cautiously.     Deep  percussion  should  be  refraiuf 
known  profuse  hemorrhage  to  follow  so  closely  on 
tbe  chest,  that  it  was  fair  to  conclude  the  for<^  of  i 
been  tbe  exciting  cause . 

Finally,  a  Tariation  in  a  percua^ion-resonance 
sides,  which  exists  irrespective  of  deviations  from 
mation  or  a  natural  disparity,  may  prcKjeed  from 
other  than  tubercle,  so  that  this  sign,  exclusively  ofl 
of  symptoms^  by  no  means  invariably  denotes  tuberca 
emphysematous  condition,  for  example,  on  one  siij 
obvious  dknaritir. The  convftraA  nf  th<!    nhni—    -^-^ 
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sated  for,  and  a  disparity  in  the  perenssion-sonnd  is  not  obvious. 
This  may  be  true  occasionally,  as  regards  mere  sonorousness,  or  the 
degree  of  resonance  ;  but  under  the  circumstances  just  mentioned,^the 
quality  and  pitch  of  sound  can  hardly  fail  to  undergo  an  appreciable 
alteration :  the  resonance,  although  not  less  clear  than  on  the  opposite 
side,  becomes  vesiculo-tympanitic  and  raised  in  pitch.  The  •impor- 
tance of  analytically  resolving  the  sound  elicited  by  percussion  over 
the  chest  into  its  different  elements,  and  studying  the  abnormal 
modifications  which  these  elements  may  respectively  undergo,  is 
illustrated  in  the  instance  just  cited. 

The  auscultatory  phenomena  belonging  to  the  clinical  history  of 
pulmonary  tuberculosis,  embrace  the  greater  part,  if  not,  indeed, 
the  whole  of  the  catalogue  of  the  physical  signs  furnished  by  this 
method  of  exploration.  In  their  relation  to  the  disease  the  follow- 
ing distinction  may  be  made :  the  adventitious  sounds,  viz.,  the  rales 
and  friction-sounds,  are  contingent  or  accidental  phenomena,  occa- 
sionally present,  and  although  possessing,  when  present,  diagnostic 
significance,  their  absence  does  not  constitute  any  ground  for  inferring 
the  non-existence  of  the  disease.  On  the  other  hand,  the  signs  which 
are  included  in  the  class  of  modified  respiratory  sounds,  are  more 
intimately  and  constantly  connected  with  the  morbid  conditions  inci- 
dent to  the  disease.  They  are  therefore  more  important  as  diag- 
nostic criteria,  and  they  are  important  in  a  negative  point  of  view. 
If  the  respiratory  sounds  are  free  from  any  abnormal  modification, 
a  tuberculous  deposit  can  hardly  exist.  The  fact  enables  us  to  ex- 
clude the  disease. 

In  cases  of  small,  disseminated  tuberculous  deposits,  so  far  as  the 
phenomena  consist  of  modified  respiratory  sounds,  they  will  mostly 
come  under  the  head  of  broncho-vesicular  respiration.  In  the  sense 
in  which  I  have  used  this  term,  it  embraces  all  the  elements  of  the 
bronchial  respiration,  except  that  the  inspiratory  sound  is  not  wholly 
tubular,  but  presents  the  tubular  and  vesicular  qualities  combined. 
It  is  the  rude  respiration  of  writers  on  the  subject  of  physical  explo- 
ration, sometimes  also  styled  harsh  and  dry  respiration.  If  all  the 
characters  of  the  broncho-vesicular  respiration  are  present,  we  shall 
have  an  inspiratory  sound  neither  purely  tubular  nor  vesicular  in  qua- 
lity, but  a  mixture  of  both  (broncho-vesicular),  the  duration  somewhat 
shortened  (unfinished),  the  pitch  raised;  a  brief  interval,  followed  by 
an  expiratory  sound,  prolonged,  frequently  longer  and  more  intense 
than  the  inspiration,  and  higher  in  pitch.     Sometimes  in  connection 
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with  a  small  amount  of  toberculous  disease  all  Ihese  cfc 
observed,  btit  oftener  more  or  less  of  tbeizt   are  wanting, 
S€uce  of  certain  of  the  broncho-ve§icular   elemeots,  and  th 
of  othera,  give  rise  to  considerable  diversity  m  different  < 
divereities  it  will  be  useful  to  itudj  mth  a  little  detail.     U 
leas  toremark  that  in  determining  the  existence  and  ^tm  < 
of  abnormal  modifications  of  the  respiration,   audcnltation  J 
practised  at  the  summit  of  the  chest  on  both  sides,  and 
mena  carefully  compared.     On  the  side  affected^  the  int 
reapiratory  sound  may  be  either  increased  or  diminished* 
oftener  diminishedj'  hut  when  it  is  not    too  feeble  to  be 
heard,  if  the  lessened  intensity  be  due  to  increaaed  detisa^  of  1 
duced  by  tuberculous  disease,  it  is  always  altered  in  other  ] 
in  other  words,  more  or  less  of  the  broncho- vesicular  char 
added,  these  characters  being  independent  of  the  in  ten 
6ouBd<     The  fact  just  stated  will  serve  to  distinguish  the  feeH 
ration  due  to  tuberculous  disease  from  that  incident  to  i 
8ema<     Occasionally  the  inspiratory  sound  is  inappre 
Cammann's  stethoscope  be  employed.     On  the  other  han4  ( 
ratory  sound  may  be  alone  heard^  i.  e*  without  anj  soond  < 
tion.      The  abnormal  modifications  will    then    consbl  «f 
duration,  diminished  vesicular  or  acquired  tubalaritj  of 
elevation  of  pitchj  pertaining,  of  course^  exclusively  to 
tion.     These  three  characters  go  together.     The  Tartatioiil 
is  frequently  the   character    most  readily  recognised. 
harshne^g^  and  dryness  of  the  sound,  pertain    to  ihift 
gether  with  the  tubularity.     These  three  charaotefa 
contrast  with  the  longer  duration,  the  more  marked  wm 
and  the  comparative  lowness  of  pitch,  which  belong  to  the  mi 
sound  on  the  opposite  side,  or  over  the  middle  and  lower ! 
chest  on  the  same  side.     If  an  expiratory  sontid  be 
often,  if  not  generally^  more  intense  than  the  aonnd  of  in 
Its  intensity,  however,  varies*     More  or  lesa  prolonge*!,  iti  i 
differs  in  different  cases*     It  is  uniformly  higher  in  pi 
inspiratory  sounds  the  disparity  being  in  aome   eases 
marked  than  in  others.     A  point  of  contrast  between  the" 
of  the  chest  in  some  instances  is  the  presence  of  an  exptJ 

^  Foil  met  iTatea  that  incrcBwed  intensity  of  the  ravpimioiy  apufi4  it 
induceil  by  the  deposit  of  tubercle  (op*  eit.),     Mj  Db»efvmik»ii«  le«i| 
nonctusion,  rs  stated  abore^ 
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^  on  one  side  and  not  on  the  other ;  and  if  diffused  over  both  sides,  its 
II  characters  are  the  reverse  of  those  which  render  it  a  sign  of  increased 
1^ density  of  lung  from  tuberculous  disease;  they  are  relative  shortness 
||0f  duration,  with  less  intensity  and  pitch  lower  than  belong  to  the 
^1  Bound  of  inspiration.  As  the  expiratory  sound  is  sometimes  wanting, 
^io  in  some  instances  it  is  alone  present,  no  sound  of  inspiration  being 
^discoverable.  It  is  not  uncommon  in  cases  of  tuberculosis  to  find 
jJike  following  results  on  comparing  the  two  sides  of  the  chest:  on 
I  -one  side  a  vesicular  inspiration,  more  or  less  intense,  with  no  expira- 
^toiy  sound,  and  on  the  opposite  side  a  prolonged,  more  or  less  intense 
^and  acute  expiration,  with  a  very  feeble  or  scarcely  appreciable  sound 
,  of  inspiration. 

The  diversities  which  different  cases  present  as  respects  the  pre- 
sence or  absence  of  more  or  less  of  the  elementary  characters  of  the 
TDToncho-vesicular  respiration,  are  not  of  importance  from  their  pos- 
sessing respectively  any  special    significance.      The  simple    point 
Dractically  is  to  determine  the  existence  of  any  of  the  elements  of 
"ihe  broncho-vesicular  respiration.     The  broncho-vesicular  respiration, 
^la  conjunction  with  other  signs  and  with  symptoms,  is  diagnostic  of  a 
"^berculous  deposit  not  producing  complete  solidification,  extending 
^Ter  a  considerable  space,  at  or  near  the  apex  of  the  lung.      Its 
Availability  in  diagnosis  of  course  depends  on  its  constancy,  and  the 
tWcility  with  which  it  may  be  recognized.    Guided  by  the  impressions 
^Wiived  from  my  own  experience,  I  should  say  that  cases  belonging  in 
^  ^he  class  of  small,  disseminated  tuberculous  deposits,  are  extremely 
^are  in  which  certain  of  its  elements  are  not  sufficiently  marked  to 
Ke  appreciated  by  one  acquainted  with  the  subject,  and  possessing  a 
■%Lr  amount  of  skill  as  a  practical  auscultator. 
i^    In  comparing  the  respiratory  sounds  at  the  summit  of  the  chest, 
f%l  front  and  behind,  on  the  two  sides,  it  is  essential,  if  we  would  avoid 
IHrrors,  to  make  due  allowance  for  the  points  of  normal  disparity  exist- 
ing in  many  persons  in  this  part  of  the  chest.     These  have  been  con- 
sidered in  the  chapter  on  auscultation,  in  the  first  part  of  this  work, 
llfio  which,  in  the  present  connection,  the  reader  is  referred.     It  is  to 
ilia  borne  in  mind,  that  on  the  right  side,  at  the  summit,  especially  in 
^tont,  the  inspiratory  sound  is  frequently  less  intense,  less  vesicular, 
^ad  higher  in  pitch,  than  on  the  left  side,  and  that  a  prolonged  expi- 
gjatioa  on  the  right  side,  occasionally  more  intense  and  higher  in 
Jich  than  the  inspiratory  sound,  and  sometimes  existing  alone,  is 
Siaerved  in  healthy  persons.     Hence,  the  character  of  the  broncho- 
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obtains  in  cases  in  which  there  is  every  ressoB  to 
Itinga  contain  tubercles.  In  view  of  the  fact  that 
deposit  has  taken  place  in  one  lung,  in  a  short  tiiii0 
becomes  aflected^  I  have  often  been  surpmed  at  fii^ 
tion  over  the  lung  least  affected  nearly  or  quite  ndl 
that  under  these  circumstances  we  have  not  a  health 
as  a  standard  of  comparison,  but  without  Bueh  a  c 
practicable  to  judge  of  the  pUch  and  vesicular  quallti 
tion,  and  the  relative  inten&ity^  duration^  and  pitch  of 
if  the  latter  be  present,  and  thus  to  determine  whet' 
tion  bo  broncho* vesicular  or  not,  I  can  only  acooi 
now  referred  to,  by  supposing  that  when  the  mc 
summit  of  one  lung  is  sufficient  to  occasion  a  clistinf 
the  respiratory  sound,  the  activity  of  the  other  In 
increased  for  the  normal  characters  to  be  maintaii: 
ing  the  presence  of  a  certain  number  of  tubercle 
rise  necessarily  to  a  welUmarked  exaggerated  resf 
marked  exaggerated  respiration,  as  will  bo  presentl 
occur  in  the  opposite  lung  in  some  instances,  in  whi 
tuberculous  deposit  is  considerable  on  one  side* 

Interrupted,  wavy,  or  jerking  respiration,  is  a  ml 
ring  in  a  certain  proportion  of  cases  of  small  tul 
but  also  obierved  occasionally  when  other  signs  i 
do  not  denote  tuberculous  disease.     Its  valae  as  i 
therefore,  depends  on  its  being  a^ociated  with 
tuberculosis*     In  the  22  examinations  in  eases  of  sini 
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teant  of  a  tuberculous  affection  when  they  occur  under  circumstances 
Mrhich  warrant  the  inference  that  the  particular  morbid  conditions 
irhich  they  immediately  represent  involve  the  coexistence  of  tuber- 
,  les.  Their  relation  to  the  disease,  as  already  remarked,  is  therefore 
gontingent  or  accidental. 

II  A  veritable,  well-defined  crepitant  rale  denotes  pneumonitis  in  the 
IfttSt  majority  of  cases.  Pneumonitis,  occurring  between  the  extremes 
Iff  life,  if  it  be  circumscribed,  i.  e.  extending  over  a  portion  only  of 
1^  lobe,  and  situated  at  or  neai;  the  apex  of  the  lung,  is  highly  signifi- 
.^uit  of  tuberculosis,  because,  in  the  first  place,  under  these  circum- 
i^nces  it  is  not  primary,  since  primary  pneumonitis  extends  over  a 
^^ole  lobe,  and  affects  by  preference  the  inferior  lobe ;  andj  in  the 
ypoond  place,  observations  show  that  circumscribed  pneumonitis  is 
l^ocasionally  developed  in  the  vicinity  of  tuberculous  deposits,  viz.,  at 
jr  near  the  apex  of  the  lung.  A  crepitant  rale  is  thus  inferentially 
J  diagnostic  sign  of  tuberculosis  when  it  is  found  at  the  summit  of 
Jie  chest,  extending  over  a  limited  area.     As  respects  the  frequency 

t  the  occurrence  of  circumscribed  pneumonitis,  in  connection  with 

oberculous  disease,  and  the  consequent  frequency  with  which  a  cre- 
pitant rale  well-marked  (in  distinction  from  dry  crackling)  becomes  a 
jgn  of  the  latter  affection,  my  experience  accords  with  that  of  Dr. 
'Valshe,  viz.,  the  coincidence  is  rare.     It  is  not,  however,  less  signi- 

eant  on  this  account  when  it  does  take  place. 
^  Dry  crackling,  as  distinguished  from  a  well-marked  crepitant  rale, 
^noflists  of  a  few  crepitations,  apparently  reaching  the  ear  from  a 
nbtance,  generally  confined  to  the  end  of  the  inspiratory  act.     What- 
•*rer  opinion  may  be  entertained  of  the  mechanism  of  its  production, 

biervations  show  that  it  frequently  occurs  in  the  early  stage  of 
•Tberculosis,  and  is  rarely  observed,  at  the  summit  of  the  chest, 
i^^KCept  there  exist  a  tuberculous  affection.  Hence  it  possesses  a  cer- 
wda  degree  of  significance,  especially  when  associated  with  other 
|i^8  and  with  symptoms  having  a  similar  diagnostic  bearing.  Of 
j^kB  22  examinations  in  cases  presumed  to  be  of  smaH  disseminated 
nberoles,  it  was  noted  in  9.  In  several  instances  it  existed  at  the 
gAunmit  of  the  chest  on  both  sides,  but  was  more  marked  on  the  side 
4|(4iich  the  associated  signs  indicated  a«  the  seat  of  the  deposit. 
0  The  same  remarks  are  applicable  to  a  crumpling  sound,  except 
ifhat  the  latter  is  much  less  frequently  observed  in  cases  of  tubercu- 
JjmB.  For  all  praotioal  purposes  it  suffices  to  consider  this  as  a 
JlMriety  of  crackling. 

1^ 


i 


The  occasional  deYelopmeDt  ot  bronclutie,  cot 
but  the  larger  tubes  in  the  vicinity  of  tuberclesy^ 
ing  to  the  natural  history  of  pulmonary  tube: 

production  of  eibilantj  sonorous,  and  mucous  ral 
present  morbid  conditions  pertaining  to  broncl 
limited  to  the  upper  portion  of  the  Inngs^  aod 
one  side,  in  not  a  primary  affection.  These 
the  laws  of  primary  bronchitis,  which  is  one  of  the 
eases,  and  extends  over  the  bronchial  tobes  dj^tril 
as  well  as  the  upper  lobes-  The  physical  signs  of 
as  has  been  seen^  are  especially  manifested,  not 
mitjbut  over  the  middle  find  lower  portions  of  the  d 
when  Goofined  to  the  summit,  and  especiaUj  to 
chilis  L3  secondary,  and  in  this  situation  the  prob^l 
m  favor  of  its  being  induced  by  tuberculous  diseafl 
Moiat  crackling  or  raucous  rales  may,  howevaif 
the  escape  of  softened  tuberculous  matter  into  t 
necessarily  Involving  the  coexistence  of  cirenoM 
The  development  of  moist  or  bubbling  sounds  i^  gi 
as  a  circumstance  distinctive  of  the  fact  that  s< 
place.  Undue  significance,  as  it  seems  to  me,  hi 
this  circumstance.  It  is  impossible  to  determine  frc 
of  the  sounds  whether  they  proceed  from  the  pi 
tuberculous  matter,  or  from  mucous  ^ecretionSj 
case  frequently)  from  both  combined.  And 
scribed  bronchitis  may  undoubtedly  exist  befo] 
tubercnIoiiM  inatifsr  finan^a^  muGous  rftlas  ota 
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"Hberculosis,  and  in  cases  of  doubt  it  is  useful  to  auscultate  repeatedly, 
*id  especially  in  the  morning  before  expectoration  has  taken  place, 
•■i  order  to  discover  them,  if  they  exist. 

J*  It  thus  appears  tliat  with  respect  to  all  the  adventitious  sounds  or 
^41es  just  noticed,  their  diagnostic  value  in  cases  of  tuberculosis 
Impends  on  their  being  limited  to  a  circumscribed  space  at  the  summit 
■  the  chest.  Their  value  is  enhanced  by  association  with  other 
kvaenomona,  physical  and  vital,  pointing  to  tuberculous  disease. 
nliey  are  occasionally,  not  constantly^  present  in  cases  of  tuberculosis. 
adiey  cannot,  therefore,  be  relied  upon  in  the  diagnosis ;  and,  as 
ill  ready  remarked,  although  of  importance  when  present,  we  cannot 
airgae  against  the  existence  of  tuberculous  disease  from  their  absence. 
I'fS  criteria  of  the  disease,  they  are  much  less  important  than  the 
0ienomena  included  under  the  title  of  the  broncho-vesicular  respira- 
>oii« 

f  An  abnormal  transmission  of  t^e  heart-sounds,  oftener  observed 
A  d  more  marked  in  cases  of  abundant  tuberculous  deposits,  may  be  a 
^n  of  some  value  when  the  affection  consists  of  small  disseminated 
bercles.  If  the  sounds  of  the  heart  are  heard  with  equal,  if  not 
^3ater  distinctness,  at  the  summit  of  the  right  as  of  the  left  side,  it 
^Bk  point  the  more  worthy  of  attention  from  the  difiSculty  of  deter- 
maing,  in  some  instances,  whether  the  characters  of  the  broncho- 
^icular  respiration  on  the  right  side  are  duo  to  a  morbid  source, 
merely  to  a  natural  disparity.  This  difiSculty,  which  is  an 
^tacle  in  the  way  of  the  diagnosis  when  the  tuberculous  affection 
^ated  in  the  right  lung,  renders  the  collateral  evidence  of  the 
-^ase  in  this  situation  of  greater  practical  value  than  when  the  left 
^g  is  affected.  It  is  chiefly  with  reference  to  the  detection  of 
^i^erculosis  on  the  right  side  that  this  sign  is  useful ;  and,  obviously, 
fiji  a  sign  more  available  on  the  i|[ght,  than  on  the  left  side. 
^^Passing  next  to  the  auscultatory  phenomena  produced  by  the 
K.ce,  an  exaggerated  vocal  resonance  is  an  important  physical  sign 
tuberculosis  when  it  exists  at  the  summit  of  the  chest  on  the  left 
%je.  On  the  other  hand,  a  relatively  greater  degree  of  resonance 
the  right  side,  in  itself,  has  little  or  no  diagnostic  importance. 
Uis  difference  is  owing  to  the  normal  disparity  found  in  most  persons, 
^Decially  in  front.  The  greater  intensity  of  vocal  resonance  on  the 
^ht  side  natural  to  many  persons,  is  such  that  it  is  not  safe  to  pro- 
'^nce  positively  any  amount,  within  the  limits  which  small  dissemi- 
»ted  tubercles  are  competent  to  produce,  to  be  morbid  when  it  ia 


lous  di^posit  in  the  left  lung,  the  Tocal  resonanc 
on  the  right  side.     The  factj  therefore,  that 
exaggerated  on  the  left  side  does  not  militate 
tuberculous  disease  on  that  side. 

A  hronchial  souffie  or  puff  accorapanying  whisp 
included  among  the  vocal  phenomena  indi eating  ini 
lung  from  tuberculous  deposit.  A  hello w's-soimd,  ] 
and  high  in  pitchy  existing  witlitn  a  limited  spat 
the  chest  on  one  side,  and  especially  oa  the  lef 
sign  in  the  diagnosis  of  tuberculosis.  Analof^ofl 
and  mechanism  to  the  high-pitched  intense  expiral 
bronchial  and  the  brooch  o-Tesicular  res  pi  rat  ion,  ifl 
in  cases  in  which  the  signs  just  mentioned  are  obsoo 
This  sign  is  presented  in  a  more  marked  degree  i| 
an  abundant  tuberculous  deposit,  but  in  cases  of 4 
tubercles  a  sonifle  may  be  discovered  on  the  affecti 
absent  on  the  opposite  side,  or^  if  present  on  both. 
intensity  and  the  elevation  of  pitch  on  one  side  od^ 
characters.  It  is  a  more  significant  sign  if  it  exii 
because  it  is  found  in  some  persons  more  develoi 
right  side  as  a  normal  disparity* 

Directing  attention  now  to  the  phenomena  fum 
when  the  tuberculous  deposit  is  abundant,  and  thi 
to  a  greater  or  less  extent  solidiOed,  the  respirai 
sent  still  the  broncbo-Yeeicular  modification, 
before,  or  more  or  less  of  the  elements  of  the 
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'^n  an  increase  of  the  intensity.  Of  38  examinations  in  different 
ises  in  which  the  facts  pertaining  to  this  point  were  noted,  the 
lunber  of  instances  in  which  there  was  diminution  on  the  side  most 
ifected  is  26,  while  the  intensity  was  greater  than  on  the  opposite 
ide  in  12.  The  diminution  in  different  cases  varies  much  in  degree. 
^  Beveral  instances  among  the  casw  just  referred  to,  the  sound  was 
jz  feeble  as  to  be  scarcely  appreciable,  and  it  was  difiScult  to  study 
^1  characters  aside  from  the  intensity.  The  characters,  under  these 
.^rcumstances,  are  those  which  belong  either  to  the  broncho-vesicular 
y  to  the  bronchial  respiration.  Occasionally  tuberculous  solidifica- 
'>n  gives  rise  to  a  bronchial  respiration,  with  all  its  characters  as 
^tense  as  in  the  cases  of  pneumonitis  in  which  it  is  most  strongly 
^ked, — ^the  inspiration  loud,  tubular,  high  in  pitch,  followed,  after 
■,brief  interval,  by  an  expiratory  sound,  prolonged,  higher  in  pitch, 
id  more  intense  than  the  sound  of  expiration.  Thus  complete,  it 
.:cur8  in  but  a  certain  proportion  of  cases.  Usually  a  portion  only 
the  elements  of  the  bronchial  respiration  are  present.  An  inspi- 
'.tory  sound  may  alone  be  heard,  which,  if  bronchial,  is  purely 
^biilar,  t.  e.  devoid  of  any  vesicular  quality.  Less  frequently  an 
'rpiratory  sound  is  alone  heard,  which  is  more  or  less  prolonged, 
gh  in  pitch,  sometimes  loud  and  near  the  ear ;  in  other  instances 
'int  and  distant.  These  diversities,  when  the  quantity  of  tubercu- 
OS  deposit  is  abundant,  as  well  as  when  it  is  small,  do  not  denote 
\y  special  pathological  distinctions.  The  practical  point  is  simply 
'*.  determine  the  fact  of  the  existence  of  more  or  less  of  the  elements 
^  the  bronchial  respiration.  With  an  equal  amount  of  disease, 
ying  to  differences  in  the  disposition  of  the  tuberculous  matter,  the 
^Bchial  respiration  in  one  case  may  be  intense  and  complete,  and 
,  another  case  comparatively  feeble  and  imperfect.  The  most 
'rongly  marked  bronchial  respiration  may  only  show  that  the  solidi- 
bation,  in  its  relations  to  the  larger  bronchial  tubes  and  the  surface 
(T  the  lung,  is  disposed  in  a  manner  most  favorable  for  the  develop- 
l^ent  and  transmission  of  the  sound. 

f  In  cases  of  considerable  tuberculous  solidification  at  the  summit  of 
He  lung,  a  deposit  more  or  less  in  amount  exists  at  the  same  time  in 
\e  other  lung.  Auscultation  on  the  side  opposite  to  that  most 
(Sected,  may  discover  the  characters  of  the  broncho-vesicular  or  the 
ironchial  respiration  more  or  less  marked.  An  obvious  disparity 
between  the  two  sides  is  usually  apparent;  but  it  is  occasionaUy 
omewhat  difficult,  by  the  combined  results  of  percussion  and  i 
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witli  a  small  amount  of  tuberculous  disease  all  these  characters  are  i 
observed^  but  oftener  more  or  less  of  tbem  are  wanting.  The  pre- 
sence of  certain  of  the  broncho- vesicular  elements,  and  the  absence 
of  others,  give  rise  to  considerable  diversity  in  difTerent  cases,  Thesa 
diversities  it  will  be  useful  to  study  with  a  little  detaiL  It  is  need- 
less toremark  that  in  determining  the  existence  and  the  characters 
of  abnormal  modifications  of  the  respiration,  auscultation  is  to  be 
practised  at  the  summit  of  tho  chest  on  both  sides,  and  the*  pbeno*  ' 
mena  carefully  compared.  On  the  aide  affected,  the  intensity  of  tho 
respiratory  sound  may  be  either  increased  or  diminished*  It  is  much 
oftener  diminished,*  but  when  it  is  not  too  feeble  to  be  distinctly 
heard,  if  the  lessened  intensity  be  due  to  increased  density  of  lung,  pro^ 
duced  by  tuberculous  disease,  it  is  always  altered  in  other  partietilars ; 
in  other  words,  more  or  less  of  the  broncho-vesicular  characters  are 
added,  these  charactere  being  independent  of  the  intensity  of  the 
sound.  The  fact  just  Btated  will  serve  to  distinguish  the  feeble  respi- 
ration due  to  tuberculous  disease  from  that  incident  to  simple  emphy- 
sema* Occasionally  the  inspiratory  sound  is  inappreciable^  unless 
Cammann's  stethoscope  be  employed.  On  the  other  hand,  the  inspi- 
ratory sound  may  be  alone  heard,  L  e.  without  any  sound  of  expira- 
tion. The  abnormal  modifications  will  then  consist  of  shortened 
duration,  diminished  vesicular  or  acquired  tubularity  of  quality,  and 
elevation  of  pitchj  pertaining,  of  course,  exclusively  to  the  inspira- 
tion. These  three  characters  go  together.  The  variation  in  pitch 
ia  frequently  the  character  moat  readily  recognised.  Iiudtne$9^ 
hatilmeM^  and  drt/neES  of  the  sound,  pertain  to  this  character  tn- 
gether  with  the  tubularity.  These  three  characters  are  shown  by 
contrast  with  the  longer  duration,  the  more  marked  vesicular  quality^ ' 
and  the  comparative  lowness  of  pitch,  which  belong  to  the  inspiratory 
sound  on  the  opposite  side,  or  over  the  middle  and  lower  third  of  the 
chest  on  the  same  side.  If  an  expiratory  sound  be  present,  it  is 
often,  if  not  generally,  more  intense  than  the  sound  of  inspiration. 
Its  intensity,  however,  varies.  More  or  less  prolonged,  its  duration 
dilfera  in  different  caaes.  It  is  uniformly  higher  in  pitch  than  the 
inspiratory  sound,  the  disparity  being  in  aome  cases  much  more 
marked  than  in  others*  A  point  of  contrast  between  the  two  sides 
of  the  cheat  in  some  instances  is  the  presence  of  an  expiratory  sound 

^  Fouxnat  mate»  that  increased  inietisity  of  the  reaplratoiy  Aoand  is  the  grtt  elmngii 
inducetl  by  the  deposit  of  tuberal©  (op.  dt)*  My  observaiiooi  l&id  me  to  mt  crppctiiia 
ROlli:lu9io^j  ax  staled  abOT0- 
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on  one  side  and  not  on  the  other  ;  and  if  diffused  over  both  sides,  its 
characters  are  the  reverse  of  those  which  render  it  a  sign  of  increased 
density  of  lung  from  tuberculous  disease ;  they  are  relative  shortness 
of  duration,  with  less  intensity  and  pitch  lower  than  belong  to  the 
sound  of  inspiration.  As  the  expiratory  sound  is  sometimes  wanting, 
80  in  some  instances  it  is  alone  present,  no  sound  of  inspiration  being 
discoverable.  It  is  not  uncommon  in  cases  of  tuberculosis  to  find 
the  following  results  on  comparing  the  two  sides  of  the  chest:  on 
one  side  a  vesicular  inspiration,  more  or  less  intense,  with  no  expira- 
tory sound,  and  on  the  opposite  side  a  prolonged,  more  or  less  intense 
and  acute  expiration,  with  a  very  feeble  or  scarcely  appreciable  sound 
of  inspiration. 

The  diversities  which  different  cases  present  as  respects  the  pre- 
sence or  absence  of  more  or  less  of  the  elementary  characters  of  the 
broncho-vesicular  respiration,  are  not  of  importance  from  their  pos- 
sessing respectively  any  special  significance.  The  simple  point 
practically  is  to  determine  the  existence  of  any  of  the  elements  of 
the  broncho-vesicular  respiration.  The  broncho-vesicular  respiration, 
in  conjunction  with  other  signs  and  with  symptoms,  is  diagnostic  of  a 
tuberculous  deposit  not  producing  complete  solidification,  extending 
over  a  considerable  space,  at  or  near  the  apex  of  the  lung.  Its 
availability  in  diagnosis  of  course  depends  on  its  constancy,  and  the 
facility  with  which  it  may  be  recognized.  Guided  by  the  impressions 
derived  from  my  own  experience,  I  should  say  that  cases  belonging  in 
the  class  of  small,  disseminated  tuberculous  deposits,  are  extremely 
rare  in  which  certain  of  its  elements  are  not  sufficiently  marked  to 
be  appreciated  by  one  acquainted  with  the  subject,  and  possessing  a 
fair  amount  of  skill  as  a  practical  auscultator. 

In  comparing  the  respiratory  sounds  at  the  summit  of  the  chest, 
in  front  and  behind,  on  the  two  sides,  it  is  essential,  if  we  would  avoid 
errors,  to  make  due  allowance  for  the  points  of  normal  disparity  exist- 
ing in  many  persons  in  this  part  of  the  chest.  These  have  been  con- 
sidered in  the  chapter  on  auscult.ition,  in  the  fiirst  part  of  this  work, 
to  which,  in  the  present  connection,  the  reader  is  referred.  It  is  to 
be  borne  in  mind,  that  on  the  right  side,  at  the  summit,  especially  in 
front^  the  inspiratory  sound  is  frequently  less  intense,  less  vesicular, 
and  higher  in  pitch,  than  on  the  left  side,  and  that  a  prolonged  expi- 
ration on  the  right  side,  occasionally  more  intense  and  higher  in 
pitch  than  the  inspiratory  sound,  and  sometimes  existing  alone,  is 
observed  in  healthy  persons.     Hence,  the  character  of  the  broncho- 
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vesicular  respiratjon  should  be  strongly  marked  at  the  gtitnmit  of  the 
right  side,  for  it  to  be  considered^  in  itself,  as  evidence  of  disease ; 
but,  on  the  other  hand*  if  situated  at  the  suoamit  of  the  left  Etde,  il 
is  much  tnore  significaTit  of  a  morbid  condition. 

Until  the  deposit  of  tnberculotia  matter  becomes  abundant,  the  I 
broncho-vesicular  modification  of  the  respiration,  in  the  greater  pro- 
portion of  inataneee,  is  iimited  to  one  side  of  the  chest*     This  fact 
obtams  in  cases  in  i^rhicb  there  is  every  reason  to  suppose  that  both  \ 
lungs  contain  tubercles.     In  view  of  the  fact  that  after  a  tuberculous  I 
deposit  has  taken  place  in  one  lung,  in  a  abort  time  the  other  lung 
becomes  aifectedj  I  have  often  been  surprised  at  finding  the  respira- 
tion over  the  lung  least  aff'ected  nearly  or  quite  normah     It  is  true  I 
that  under  these  circumstances  we  have  not  a  healthy  lung  to  serve^ 
as  a  standard  of  comparison,  but  without  snch  a  comparisoo,  it  iai 
practicable  to  judge  of  the  pitch  and  vesicular  quality  of  the  inspira* 
tiotij  and  the  relative  intensity,  duration,  and  pitch  of  the  expiration, 
if  the  latter  be  present,  and  thus  to  determine  whether  the  reapira- 1 
tion  be  broncho-vesicular  or  not.     I  can  only  account  for  the  fa^t  \ 
now  referred  to,  by  supposing  that  when  the  increased  density  at  the ' 
summit  of  one  lung  is  sufficient  to  occasion  a  distinct  modification  of  1 
the  respiratory  sounds  the  activity  of  the  other  luog  is  sufficientlj^ 
increased  for  the  normal  characters  to  be  maintained^  notwithstand- ] 
ing  the  presence  of  a  certain  number  of  tubercles^  without  giving! 
rise  necessarily  to  a  well-marked  exaggerated  respiration.     A  well- 
marked  exaggerated  respiratioHj  as  will  be  presently  noticed^  doeil 
occur  in  the  opposite  lung  in  some  instances,  in  which  the  amount  at 
tuberculous  deposit  is  considerable  on  one  side. 

Interrupted,  wavy,  or  jerking  respiration^  is  a  modification  oc 
ring  in  a  certain  proportion  of  cases  of  small  tuberculoua  depoail 
but  also  observed  occasionally  when  other  signs  and  the  ^ympl&maA 
do  not  denote  tuberculous  disease.     Its  value  as  a  diagnostic  sigUi 
therefore,  depends  on  its  being  associated  with  other  evidence 
tuberculosis.     In  the  22  examinations  in  cases  of  small,  dissemiQat 
tubercles,  among  the  100  analyze  J,  this  sign  was  observed  in  two* 

Of  adventitious  sounds  or  rales,  the  crepitant,  dry  crackling,  crump*] 
ling,  the  sub-crcpitant,  and  the  other  bronchial  rales,  moist  and  dry,] 
particularly  the  latterjare  all  occasionally  observed  in  cases  of  tuber-J 
culosis*  They  do  not  indicate  the  disease  directly^  but^  on  the  oon- 
trary,  if  we  except  dry  crackling  and  erumpling,  they  are  the  sigrnJ 
generally  of  other  morbid  conditions.     Indirectly,  they  become  signi* 
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ficant  of  a  tuberculous  affection  when  they  occur  under  circumstances 
which  warrant  the  inference  that  the  particular  morbid  conditions 
which  they  immediately  represent  involve  the  coexistence  of  tuber- 
cles. Their  relation  to  the  disease,  as  already  remarked,  is  therefore 
contingent  or  accidental. 

A  veritable,  well-defined  crepitant  rale  denotes  pneumonitis  in  the 
vast  majority  of  cases.  Pneumonitis,  occurring  between -the  extremes 
of  life,  if  it  be  circumscribed,  i.  e.  extending  over  a  portion  only  of 
a  lobe,  and  situated  at  or  nea^  the  apex  of  the  lung,  is  highly  signifi- 
cant of  tuberculosis,  because,  in  the  first  place,  under  these  circum- 
stances it  is  not  primary,  since  primary  pneumonitis  extends  over  a 
whole  lobe,  and  affects  by  preference  the  inferior  lobe ;  andj  in  the 
second  place,  observations  show  that  circumscribed  pneumonitis  is 
occasionally  developed  in  the  vicinity  of  tuberculous  deposits,  viz.,  at 
or  near  the  apex  of  the  lung.  A  crepitant  rale  is  thus  inferentially 
a  diagnostic  sign  of  tuberculosis  when  it  is  found  at  the  summit  of 
the  chest,  extending  over  a  limited  area.  As  respects  the  frequency 
of  the  occurrence  of  circumscribed  pneumonitis,  in  connection  with 
tuberculous  disease,  and  the  consequent  frequency  with  which  a  cre- 
pitant rale  well-marked  (in  distinction  from  dry  crackling)  becomes  a 
sign  of  the  latter  affection,  my  experience  accords  with  that  of  Dr. 
Walshe,  viz.,  the  coincidence  is  rare.  It  is  not,  however,  less  signi- 
ficant on  this  account  when  it  does  take  place. 

Dry  crackling,  as  distinguished  from  a  well-marked  crepitant  rale, 
consists  of  a  few  crepitations,  apparently  reaching  the  ear  from  a 
distance,  generally  confined  to  the  end  of  the  inspiratory  act.  What- 
ever opinion  may  be  entertained  of  the  mechanism  of  its  production, 
^observations  show  that  it  frequently  occurs  in  the  early  stage  of 
tuberculosis,  and  is  rarely  observed,  at  the  summit  of  the  chest, 
except  there  exist  a  tuberculous  affection.  Hence  it  possesses  a  cer- 
tain degree  of  significance,  especially  when  associated  with  other 
signs  and  with  symptoms  having  a  similar  diagnostic  bearing.  Of 
the  22  examinations  in  cases  presumed  to  be  of  smaN  disseminated 
tubercles,  it  was  noted  in  9.  In  several  instances  it  existed  at  the 
summit  of  the  chest  on  both  sides,  but  was  more  marked  on  the  side 
which  the  associated  signs  indicated  as  the  seat  of  the  deposit. 

The  same  remarks  are  applicable  to  a  crumpling  sound,  except 
that  the  latter  is  much  less  frequently  observed  in  cases  of  tubercu- 
losis. For  all  practical  purposes  it  suffices  to  consider  this  as  a 
variety  of  crackling. 
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A  enb-crepitant   rale  is  occasionally  developed  in  proximity  t0| 
tubercles,  proceeding  either  from  the  presence  of  Hquid  matter 
caping  from  the  cells  into  the  smaller  bronchial  mbei,  or  prodnce 
within  the  tubes  as  the  rosult  of  circumscribed  capillary  bronchitiii,    Li  I 
either  case  its  situation  at  the  summit  of  the  chest,  and  the  limilt;4| 
space  in  which  it  is  heard,  are  the  conditions  under  which  it  is  signi-. 
ficant  of  tuberculoais. 

The  occasional  development  of  bronchitis,  not  only  in  the  smallei 
but  the  larger  tnbes  in  the  vicinity  of  tubercles,  is  an  event  belong*' 
ing  to  the  natural  history  of  pulmonary  tuberculosis.     Hence,  thf 
production  of  sibilant,  sonorous,  and  mucous  rales.     These  ralea  r«*J 
present  morbid  conditions  pertaining  to  bronchitis;   but  bronchiui 
limited  to  the  upper  portion  of  the  lungs,  and  especially  confined  m\ 
one  side,  is  not  a  primary  affection.     These  restrictions  conflict  witl|J 
the  laws  of  primary  bronchitis,  which  is  one  of  the  symmetrical  di#«  I 
eases,  and  extends  over  the  bronchial  tubes  distributed  to  the  lower j 
as  well  as  the  upper  lobes.    The  physical  signs  of  primary  bronchlti%^ 
aa  has  been  seen,  are  especially  manifested,  not  in  front  at  the  sum*] 
mit,  but  over  the  middle  and  lower  portions  of  the  chest  behind.  Hence,  | 
when  confined  to  the  summit,  and  especially  to  one  side,  the  brou* 
chitig  is  secondary,  and  in  this  situation  the  probabilities  are  greallji 
in  favor  of  its  being  induced  by  tuberculous  disease* 

Moist  crackling  or  mucous  rales  may,  however,  bo  produoed  hjj^ 
the  escape  of  softened  tuberculous  matter  into  the  tubea  willio 
necessarily  involving  the  coexistence  of  circumscribed  bronchitis,  j 
The  development  of  moist  or  bubbling  sounds  is  generally  regarde 
as  a  circumstance  distinctive  of  the  fact  that  softening  has  take 
place.  Undue  significance,  as  it  seems  to  me,  has  been  attached  t€ 
this  circumstance*  It  is  impossible  to  determine  from  the  charaeterai 
of  the  sounds  whether  they  proceed  from  the  presence  of  softenedJ 
tuberculous  matter,  or  from  mucous  secretions,  or  (as  must  be  thd  j 
case  frequently)  from  both  combined.  And  inasmnch  as  circum- 
scribed bronchitis  may  undoubtedly  exist  before  softening  of  tbed 
tuberculous  m;ttter  ensues,  macous  rales  are  heard  before  the  disea 
has  advanced  to  this  stage.  Not  indicating  necessarily  softenings  | 
moist  rales  limited  to  the  summit  of  the  chest  are  highly  diagnostic  of  J 

'  A  eUcklng  sound  bag  been  stipposefl  to  be  epermllur  Eigni ficant  of  tht*  e^iacc'iiee  ofl 
tubercles.  It  h  >o,  liowever^  lolelx  for  the  rensoiis.  wUich  invesfl  other  faroiiolilAl  rmtcsf 
wilU  ibli  siguiacimce.  Thore  nn?  no  ^aiindfi  for  regard itigahe  chitm<;ter  of  ih^  ocmm 
aji  distinGliTd.     A  clicking  ecniid  is  beard  in  primary  as  wcil  as  secondary  broDcbiUH.. 
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tuberculosis,  and  in  cases  of  doubt  it  is  useful  to  auscultate  repeatedly, 
and  especially  in  the  morning  before  expectoration  has  taken  place, 
in  order  to  discover  them,  if  they  exist. 

It  thus  appears  that  with  respect  to  all  the  adventitious  sounds  or 
rales  just  noticed,  their  diagnostic  value  in  cases  of  tuberculosis 
depends  on  their  being  limited  to  a  circumscribed  space  at  the  summit 
of  the  chest.  Their  value  is  enhanced  by  association  with  other 
phenomena,  physical  and  vital,  pointing  to  tuberculous  disease. 
They  are  occasionally,  not  constantly^  present  in  cases  of  tuberculosis. 
They  cannot,  therefore,  be  relied  upon  in  the  diagnosis ;  and,  as 
already  remarked,  although  of  importance  when  present,  we  cannot 
argue  against  the  existence  of  tuberculous  disease  from  their  absence. 
As  criteria  of  the  disease,  they  are  much  less  important  than  the 
phenomena  included  under  the  title  of  the  broncho-vesicular  respira- 
tion. 

An  abnormal  transmission  of  t^e  heart-sounds,  oftener  observed 
and  more  marked  in  cases  of  abundant  tuberculous  deposits,  may  be  a 
sign  of  some  value  when  the  affection  consists  of  small  disseminated 
tubercles.  If  the  sounds  of  the  heart  are  heard  with  equal,  if  not 
greater  distinctness,  at  the  summit  of  the  right  as  of  the  left  side,  it 
is  a  point  the  more  worthy  of  attention  from  the  diflSculty  of  deter- 
mining, in  some  instances,  whether  the  characters  of  the  broncho- 
vesicular  respiration  on  the  right  side  are  due  to  a  morbid  source, 
or  merely  to  a  natural  disparity.  This  difficulty,  which  is  an 
obstacle  in  the  way  of  the  diagnosis  when  the  tuberculous  affection 
is  seated  in  the  right  lung,  renders  the  collateral  evidence  of  the 
disease  in  this  situation  of  greater  practical  value  than  when  the  left 
lung  is  affected.  It  is  chiefly  with  reference  to  the  detection  of 
tuberculosis  on  the  right  side  that  this  sign  is  useful ;  and,  obviously, 
it  is  a  sign  more  available  on  the  ^ght,  than  on  the  left  side. 

Passing  next  to  the  auscultatory  phenomena  produced  by  the 
voice,  an  exaggerated  vocal  resonance  is  an  important  physical  sign 
of  tuberculosis  when  it  exists  at  the  summit  of  the  chest  on  the  left 
Bide.  On  the  other  hand,  a  relatively  greater  degree  of  resonance 
on  the  right  side,  in  itself,  has  little  or  no  diagnostic  importance. 
This  difference  is  owing  to  the  normal  disparity  found  in  most  persons, 
especially  in  front.  The  greater  intensity  of  vocal  resonance  on  the 
right  side  natural  to  many  persons,  is  such  that  it  is  not  safe  to  pro- 
nounce positively  any  amount,  within  the  limits  which  small  dissemi- 
nated tubercles  are  competent  to  produce,  to  be  morbid  when  it  is 
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observed  on  this  side,  Ifj  howc^verj  a  greatly  exaggerated  reeonanct  j 
on  the  right  side  is  found  m  conjunction  with  other  signs  existing  oej 
this  side  which  point  to  tuberculoais,  it  derives  some  weight  from  thdl 
association.  The  fact  of  the  disparity  between  the  two  sides  so  of  tea  I 
existing  in  health,  renders  an  exaggerated  resonance  on  the  left  sidtl 
doulily  significant  It  is  entitled  to  great  weight  in  the  diagnosis*! 
It  13  frequently  the  casej  however,  that  notwithstanding  a  tubereu?^ j 
louB  deposit  in  the  left  lung,  the  vocal  resonance  continues  greatefJ 
on  the  right  side.  The  fact,  therefore,  that  the  resonance  is  no|| 
exaggerated  on  the  left  side  does  not  militate  against  the  existence 
tuberculous  disease  on  that  side. 

A  bronchial  soujfle  or  puff  accompaujing  whispered  words  is  to 
included  among  the  vocal  phenomena  indicating  increased  density  of  J 
lung  from  tuberculous  deposit.     A  bellow *s-sound,  more  or  less  intet 
and  high  in  pitch,  existing  within  a  limited  space  of  the  summit  ^ 
the  chest  on  one  side,  and  especially  on  the  left  side,  is  a  valuablij 
sign  in  the  diagnosis  of  tuberculosis.     Analogous  in  ita  charact 
and  mechanism  to  the  high-pitched  intense  expiratory  sound  in  tba 
bronchial  and  the  broncho- vesicular  respiration,  it  may  he  develo|>e4l 
in  eases  in  which  the  signs  just  mentioned  are  obscure  or  even  absent | 
This  sign  is  presented  in  a  more  marked  degree  in  connection  witl 
an  abundant  tuberculous  deposit,  but  in  cases  of  small  dissctninatdll 
tubercles  a  souffle  may  be  discovered  on  the  affected  side  when  it  i| 
absent  on  the  opposite  side,  or,  if  present  on  both  sides,  the 
intensity  and  the  elevation  of  pitch  on  on©  aide  constitute  the  morbid 
characters.     It  is  a  more  significant  sign  if  it  exist  on  the  left  side 
because  it  is  found  in  soma  persons  more  developed  and  acute  on  i 
right  side  as  a  normal  disparity. 

Directing  attention  now  to  the  pbenomena  furnished  by  auscultatio'ii ' 
when  the  tuherculoua  deposit  is  a^tundantj  and  the  Inng  near  its  apes 
to  a  greater  or  less  extent  solidified,  the  respiratory  sound  may  pre- 
sent still  the  broncho-vesicular  modification,  more  marked  tban 
before,  or  more  or  less  of  the  elements  of  the  broncbial  respiration 
may  be  strongly  marked,  or  the  respiratory  sound  may  be  sap- 
pressed. 

Suppression  of  the  respiratory  sound  over  tuberculous  solidification,"^ 
is  rarely  observed  at  the  summit  of  the  ebcst  in  front.     It  occurs 
oftener,  but  by  no  means  frequently,  over  the  scapula.     It  is  noted 
in  but  5  of  62  examinations.     Diminished  intensity  of  the  respiratory 
soundj  howeverj  is  a  frequent  modification.     It  occurs  much  oftener 
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than  an  increase  of  the  Intensity.  Of  88  examinations  in  different 
cases  in  which  the  facts  pertaining  to  this  point  were  noted,  the 
number  of  instances  in  which  there  was  diminution  on  the  side  most 
affected  is  26,  while  the  intensity  was  greater  than  on  the  opposite 
Bide  in  12.  The  diminution  in  different  cases  varies  much  in  degree. 
In  several  instances  among  the  cases  just  referred  to,  the  sound  was 
80  feeble  as  to  be  scarcely  appreciable,  and  it  was  di£5icult  to  study 
its  characters  aside  from  the  intensity.  The  characters,  under  these 
drcumstances,  are  those  which  belong  either  to  the  broncho-vesicular 
or  to  the  bronchial  respiration.  Occasionally  tuberculous  solidifica- 
tion gives  rise  to  a  bronchial  respiration,  with  all  its  characters  as 
intense  as  in  the  cases  of  pneumonitis  in  which  it  is  most  strongly 
marked, — ^the  inspiration  loud,  tubular,  high  in  pitch,  followed,  after 
a  brief  interval,  by  an  expiratory  sound,  prolonged,  higher  in  pitch, 
and  more  intense  than  the  sound  of  expiration.  Thus  complete,  it 
occurs  in  but  a  certain  proportion  of  cases.  Usually  a  portion  only 
of  the  elements  of  the  bronchial  respiration  are  present.  An  inspi- 
ratory sound  may  alone  be  heard,  which,  if  bronchial,  is  purely 
tabular,  t.  e.  devoid  of  any  vesicular  quality.  Less  frequently  an 
expiratory  sound  is  alone  heard,  which  is  more  or  less  prolonged, 
high  in  pitch,  sometimes  loud  and  near  the  ear ;  in  other  instances 
faint  and  distant.  These  diversities,  when  the  quantity  of  tubercu- 
lous deposit  is  abundant,  as  well  as  when  it  is  small,  do  not  denote 
any  special  pathological  distinctions.  The  practical  point  is  simply 
to  .determine  the  fact  of  the  existence  of  more  or  less  of  the  elements 
of  the  bronchial  respiration.  With  an  equal  amount  of  disease, 
owing  to  differences  in  the  disposition  of  the  tuberculous  matter,  the 
bronchial  respiration  in  one  case  may  be  intense  and  complete,  and 
in  another  case  comparatively  feeble  and  imperfect.  The  most 
strongly  marked  bronchial  respiration  may  only  show  that  the  solidi- 
fication, in  its  relations  to  the  larger  bronchial  tubes  and  the  surface 
of  the  lung,  is  disposed  in  a  manner  most  favorable  for  the  develop- 
ment and  transmission  of  the  sound. 

In  cases  of  considerable  tuberculous  solidification  at  the  summit  of 
one  lung,  a  deposit  more  or  less  in  amount  exists  at  the  same  time  in 
the  other  lung.  Auscultation  on  the  side  opposite  to  that  most 
affected,  may  discover  the  characters  of  the  broncho-vesicular  or  the 
bronchial  respiration  more  or  less  marked.  An  obvious  disparity 
between  the  two  sides  is  usually  apparent;  but  it  is  occasionally 
somewhat  difficult,  by  the  combined  results  of  percussion  and  auscul- 


478 


DISEASES    OF    TOR    RESPIRATORT    DRGAIT! 


tation,  to  determine  on  wliich  Bide  the  disease  is  most  advanff^d. 
This  difficultjt^  however,  very  rarely  exists  if  the  dieease  has  not 
advanced  to  excavation,  and,  nnder  the  latter  circumstances,  is  Dot 
often  experienced.  On  the  other  hand,  while  the  physical  eviilence 
of  extensive  tnberculons  solidification  on  one  side  eiists  in  some 
instances,  on  the  opposite  sidai  the  vesicular  murmur  apparently 
retains  its  normal  characters*  In  such  cases  the  respiration  on  ih© 
side  least  affected  is  supplementarily  exaggerated  ;  and  this  abnormal 
development  of  the  vesicuJar  murmur  prevents  those  modificationa 
from  being  manifested  which  would  be  observed  with  the  mmfi 
amount  of  disease,  if  the  other  lung  were  not  afected* 

Adventitious  sounds,  or  rales,  are  frequently  heard  in  auscultating 
patients  with  abundant  tuberculous  deposit.   Including  friction-soundj, 
they  are  noted  in  25  of  62  recorded  examinations,  made  in  difierent 
cases.     The  rales  noted  in  these  examinations  are  either  the  crepitant 
or  suh-crepitant  (the  record,  sometimes  only  stating  crepitation)  m 
6 ;  dry  erackling,  in  3 ;  sonorous,  in  5 ;  sibilant,  in  6 ;  a  clickin| 
sound  in  3 ;  a  mucous  or  bubbling  sound  in  2,     Interrupted  reapiri 
tion  is  also  observed  in  a  certain  proportion  of  cases  in  which 
quantity  of  tubei:cle  is  abundant-     It  is  noted  in  5  of  62  examine* j 
tiona.     But  in  three  of  these  five  instances  it  was  observed  on  tt 
side  opposite  to  that  moat  affected, — ^a  fact  going  to  illustrate  the  rela^l 
tion  of  this  sign  to  a  smaD,  rather  than  an  abundant,  deposition  of 
tubercle.     The  rales  have  the  same  significance  as  at  a  prior  date^j 
when  the  quantity  of  tubercle  is  small.     The  modified  respirator 
sounds,  being  more  constant^   are  in  a  diagnostic  point  of  view  rfl 
much  more  importance.     The  latter  becoming  generally  more  markeil 
aa  tuberculous  solidification  is  induced,  the  rales  are  of  leas  valii#| 
than  at  an  earlier  period  in  the  disease,  when  the  deviations  from  tfal 
character  of  the  normal  respiration  are  not  ao  apparent,  and 
diagnosiB  accordingly  more  difficult. 

A  friction-sound  may  accompany  a  tuberculous  deposit  small  fall 
amount.  Instances  are  referred  to  in  the  first  part  of  this  work 
which  this  sign  was  due  to  the  pulmonary  pleural  surface  becoming] 
roughened  by  the  projection  of  numerous  isolated  miliary  tuhercl€%l 
deposited  immediately  beneath  it»  This  is  an  accidental  circumstano 
of  very  rare  occurrence.  When  the  sign  occurs  it  is  significant,  gcma 
rally,  of  circumscribed  dry  pleuritic  over  the  tuberculous  depodta^J 
liVhile  the  quantity  of  tuberculo«s  matter  is  small,  it  is  extreme Ijfl 
rare  for  a  friction-sotmd  to  be  developed ;  nor  is  it  by  any  means  u 
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frequent  sign  of  abundant  tubercle.  Although  circumscribed  pleuritis 
is  so  constant  an  event  in  the  history  of  tuberculosis,  the  superior 
costal  movements  probably  do  not  involve  sufficient  attrition  of  the 
roughened  surfaces  to  give  rise  to  an  appreciable  sound ;  and,  more- 
over, adhesion  doubtless  speedily  follows  the  fibrinous  exudation. 
This  sign  was  noted  in  2  of  62  cases  of  abundant  tuberculous  deposit. 
In  both  these  cases  the  patients  were  females,  and  it  is  probably  true 
that  a  friction-sound  at  the  summit  of  the  chest  is  oftener  met  with  in 
females,  owing  to  the  predominance  in  them  of  the  superior  costal  type 
of  respiration.' 

In  cases  of  tuberculous  solidification  on  the  right  side,  the  sounds 
of  the  heart  are  found  to  be  unduly  audible  in  a  large  proportion  of 
the  cases  in  which  the  attention  is  directed  to  this  point.  Like  the 
other  contingent  phenomena,  however,  this  sign  is  of  less  importance 
than  at  an  earlier  period,  when  the  physical  evidence  of  the  disease 
derived  from  percussion  and  the  modified  respiration  is  less  clear  and 
positive. 

An  arterial  bellow 's-murmur,  in  the  infra  or  post-clavicular  region,  is 
a  physical  sign  occasionally  observed,  probably  due  to  pressure  of  a 
mass  of  tubercle  on  the  subclavian  artery.  This  si^  has  not  infre- 
quently attracted  my  attention.  When  present  on  one  side,  and  not 
on  the  other,  and  especially  on  the  side  presenting  other  phenomena 
indicating  tuberculous  disease,  it  is  to  be  included  in  the  list  of  con- 
tingent signs  which  concur  to  confirm  the  diagnosis.  If  it  exist  on 
both  sides  it  may  be  an  ans&mic  murmur,  or  attributable  to  pressure 
of  the  stethoscope.  As  an  isolated  sign  it  is  entitled  to  but  little 
consideration. 

The  vocal  phenomena  furnished  by  auscultation  are  more  uniformly 
present  and  much  more  marked  when  considerable  tuberculous  solidi- 
fication exists,  than  in  cases  of  small  disseminated  tubercles.  If  the 
right  side  be  the  seat  of  the  more  abundant  deposit  (which,  so  far  as  my 
observations  go,  is  true  of  the  larger  proportion  of  cases),  the  vocal  re- 
sonance is  generally  so  disproportionately  intense,  compared  with  the 
left  side,  that  there  can  be  no  question  as  to  its  not  being  due  to  the 
natural  disparity  existing  between  the  two  sides.  On  the  left  side  the 
intrinsic  evidence  of  its  morbid  character  is,  of  course,  still  more  con- 
clusive.  But  the  rule  as  to  an  increased  vocal  resonance  is  by  no  means 

■  A  friction-sound  at  the  summit  of  the  chest,  developed  in  the  course  of  pulmonary 
tuberculosis,  is  always  of  the  grazing  variety ;  never  rough  or  rasping,  as  at  the  lower 
part  of  the  chest  in  some  cases  of  general  pleurisy. 
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invariaWe.     E.^ceptions  are  observed.     There  may  be  no  appreciablsj 
resonanee  on  either  side ;  and  with  an  abundant  deposit  on  one  sitlf 
it  may  be  equal  ga  tlie  two  sides*     This  will  be  more  likely  to  bt| 
observed  in  oasoB  in  whioh  the  abundant  deposit  is  seated  in  the  lef 
side ;  and  nnder  these  circumstanceyj  the  equality  of  resonanee  mmj 
be  evidence  of  an  abnormal  increase  on  the  left  side,  assuming  tha 
there  existed  a  natural  disparity  in  favor  of  the  right  side*     I  haf 
observed  the  vocal  resonance  to  be  more  marked  at  the  summit  of  ( 
right  side,  when  other  physical  signs  showed  an  abundant  deposit  in 
the  left  lung,  the  resonance  on  the  affected  side  either  not  being  e**J 
{^gerated,  or  not  sufficiently  so  to  equal  that  which  naturally  esdate^l 
on  the  opposite  aide* 

Bronchophony,  as  distinguished  from  exaggerated  vocal  resoQ&nc 
is  observed  in  a  less  proportion  of  cases.  Not  unfrequently,  howererJ 
it  is  strongly  marked*  I  have  observed,  iii  connection  with  a  mar 
abundant  deposition  in  the  left,  than  in  the  right  lung^  both  i]dif| 
being  affected,  that  the  vocal  resonance  was  greater  on  the  left  ^Bjji 
while  weak  bronchophony  existed  on  the  rights  and  not  on  the  left  I 
Bide* 

I  may  repeat  here,  what  has  been  said  already  in  the  chapter  oiJ 
pneumonitis,  and  in  the  first  part  of  this  work*  that  whan  hroncho- j 
phony  exists,  it  is  generally  a  persistant  sign,  not  disappearing  and] 
reappearing  at  successive  examinations,  as  is  assumed  by  Skoda*    III 
does  not  sustain  any  fixed  relation  to  the  bronchial  respiration.     I 
have  in  several  instances  observed  strong  bronchophony  in  cases  ia 
which  a  respiratory  sound  was  so  feeble  as  to  be  scarcely  appreciable, ; 
and  conversely,  there  may  be  an  intense  bronchial  respiration  withoali 
marked  bronchophony.     This  is  a  discrepancy  not  easy  toreqoncile^l 
if  both  phenomena  are  explained  by  consonanccj  according  to  ih# 
theory  of  Skoda, 

A  bellowS'Sound   accompanies  whispered  words  more  uniformlyi  i 
and  is  more  intense  and  acute,  cctteris  paribuSt  in  proportion  to  thi 
abundance  of  the  tuberculous  deposit.     This  sign  may  be  present  in  1 
a  notable  degree,  when  the  bronchial  respiration,  bronchophony,  oti 
exaggerated  vocal  resonance  are  not  strongly  marked. 

In  cases  of  tuberculous  disease  advanced  to  the  formation  of  emii] 
ties,  more  or  less  solidification  of  lung  remains ;  and  henoe,  the 
cultatory  phenomena  just  described,  do  not  altogether  disappear, J 
although  they  may  be  diminished,  combined  with,  and  to  somdj 
extent  replaced^  by  other  signs.     The  characteristics  which  didtin* 
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goish  this  period  in  the  clinical  history  of  tubercnlosis,  consist  in  the 
«  addition  of  cavernous  signs  to  the  phenomena  denoting  solidification. 
It  suffices,  then,  to  inquire,  what  are  the  cavernous  signs  furnished  by 
auscultation,  and  to  what  extent  are  they  available  in  diagnosis  ? 
As  regards  cavernous  respiration,  observations  directed  more  espe- 
cially to  the  variations  in  pitch  of  respiratory  sounds,  have  led  me  to  the 
conclusion,  in  opposition  to  high  authority,  that  the  ingress  and  egress 
of  air,  to  and  from  an  excavation  of  an  adequate  size,  under  favorable 
oircumstances ;  may  be  readily  distinguished ;  that  the  cavernous  and 
the  bronchial  respiration  are  not,  so  far  as  audible  characters  are  con- 
cerned, identical ;  and  that  the  normal  laryngo-tracheal  respiration  is 
the  type  of  the  bronchial,  but  not  of  the  cavernous  respiration.  The 
distinctive  features  (Jf  the  cavernous  respiration  have  been  con- 
sidered at  some  length  in  Part  I.  It  is  sufficient  to  reproduce  a 
simple  enumeration  of  them  here.  They  consist  of  an  inspiratory 
sound,  non-vesicular  or  blowing,  but  compared  with  the  bronchial  in- 
spiration low  in  pitch,  hollow,  more  slowly  evolved ;  and  of  an  expi- 
ratory sound,  if  present,  lower  in  pitch  than  the  sound  of  inspiration. 
A  fair  number  of  observations  in  which  these  features  of  the  respira- 
tion were  localized  during  life,  and  found  to  correspond  in  their  situ- 
ation with  cavities  ascertained  to  exist  after  death,  have  led  me  to 
entertain  the  belief,  that  the  existence  and  seat  of  excavations  may 
be  predicated  on  the  auscultatory  characters  just  mentioned,  when- 
ever they  are  distinctly  manifested.  But  owing  to  the  number  of 
circumstances  which  must  be  combined,  in  order  that  a  cavernous 
respiration  may  be  developed,  it  will  often  happen  that  when  cavities 
have  formed,  examinations  fail  to  discover  the  evidence  of  their 
existence.  Indeed,  it  is  often  only  after  repeated  explorations,  made 
at  different  times,  and  conducted  with  much  care  and  patience,  that 
they  are  detected.  For  an  account  of  the  method  of  prosecuting  a 
search  for  cavities,  and  of  the  circumstances  upon  which  the  develop- 
ment of  the  cavernous  respiration  depends,  the  reader  is  referred  to 
that  portion  of  the  chapter  on  Auscultation,  in  Part  I,  which  is 
devoted  to  this  subject. 

The  cavernous  respiration,  like  the  bronchial,  is  by  no  means 
always  presented,  clinically,  with  the  sum  of  its  characters  complete. 
The  inspiratory  sound  may  be  alone  present.  Possibly  this  is  true 
also  of  the  expiration,  but  I  cannot  affirm  that  I  have  met  with  an 
instance.  The  lowness  of  pitch,  together  with  the  absence  of  the 
vesicular  quality,  are  the  points  of  distinction,  when,  an  inspiratory 
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sQund  being  alooe  heard,  the  contrast  in  pitch  between  this  sound 
and  that  of  the  expiration  is  not  available.     Owing  to  the  solidifica 
tion   generally   surrounding  tubercular   excavations,   the   bronchialj 
respiration  is  frequently  present  in  the  immediate  vicinity  of  thi 
cavernous,  and  by  means  of  this  compari&on,  the  characters  of  th« 
latter  are  rendered  more  conspicuous. 

If  the  distinctive  features  of  the  cavernous  respiration  are  man 
fested  within  a  circumscribed  space,  and  the  characters  of  the  bron 
chial  respiration  surround  this  space,  the  localization  of  an  excava 
tion  may  be  made  with  confidence.  The  evidence  is  rendered  stiD 
more  complete^  if  at  different  periods  of  the  day  the  cavernous  respi*^ 
ration  is  found  to  be  sometimes  present,  and  at  other  times  absentij 
and  more  especially  if,  when  found  to  be  absent,  it  is  observed  to  ba 
reproduced  after  an  abundant  expectoration.  And  if  over  this  spac« 
a  circumscribed  tympanitic  resonance  on  percussion  is  found  to  e<3 
exist  with  the  cavernous  respiration,  and  to  disappear  when  it  cease 
the  resonance  perbapsi  presenting  a  metallic  or  cracked^ vessel  intona 
tion,  nothing  more  could  be  desired  to  strengtben  the  proof  of  the 
seat  of  a  cavity. 

In  some  cases  a  cavernous  respiration  is  not  thus  circumscril 
but  is  more  or  less  diffused  over  the  summit  of  the  chest.     The  con 
ditions  which  may  be  supposed  to  exist  in  tliese  cases  are  either 
very  large  excavation,  or  numerous  cavities,  which  if  they  do  oq 
communicate,  are  situated  in   close  proximity  to  each  other^ 
aggregate  amount  of  excavation  being  suflScient  to  cause  a  predoi] 
nance  of  the  cavernous  over  the  bronchial  characters  of  the  respira 
tory  sound.     On  the  other  hand,  if  cavities  exist,  which  are  small 
size,  and  not  numerous,  the  intervening  solidification  causes  a  pra 
dominance  of  the  bronchial  over  the  cavernous  characters,  so  tha%^ 
under  these  circnm^^tanccs,  auscultation  fails  in  discovering  the  eiia^ 
tence  of  excavations.    In  auscultating  patients  with  tuberculosis  mors 
or  less  advanced,  the  cavernous  and  the  bronchial  respiration  seen 
to  me  not  infrequently  to  be  combined ;  in  other  words,  the  reaptm* 
tion  appears  to  present  the  characters  of  these  two  modiicattooi 
mixed,  the  cavernous  predominating  in  some  cases  and  the  bronchia} 
in  others.     The  existence  of  cavities  may  be  predicated  on  such  t 
combination,  although  their  size  and  situation  are  not  detarmintd. 
This  combination  might  with  propriety  be  styled  a  broncko-cavemimM 
rmpiratwn* 

An  amphoric  intonation  is  probably  conclasive,  in  itself^  of  lb« 
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existence  of  a  cavity.  This  variety  of  the  cavernous  respiration  is, 
however,  rarely  present  in  tuberculous  excavations. 

Gurgling,  also,  when  well  marked,  is  sufficient  proof  that  the  dis- 
ease has  advanced  to  excavation ;  but  as  the  sound  is  more  or  less 
diffused,  it  does  not  serve  to  fix  the  precise  location  of  the  cavity  so 
well  as  the  cavernous  characters  of  the  respiration. 

A  cavernous  vocal  sign  is  transmission  of  speech,  i.  e.  articulate 
words,  to  the  ear  applied  over  the  seat  of  an  excavation.  Pectorilo- 
quy, however,  as  this  sign  is  called,  is  not  exclusively  a  cavernous  sign. 
It  occurs,  perhaps  more  frequently,  over  solidified  lung,  and,  hence, 
it  is  occasionally  observed  over  a  mass  of  crude  tubercle  before  the 
disease  has  advanced  to  the  formation  of  cavities.  For  this  reason, 
and  from  the  fact  that  it  is  very  rarely  discovered  where  cavities 
exist,  on  account  of  a  combination  of  various  contingencies  being 
indispensable  •  to  its  production,  it  possesses  very  little  value,  clini- 
cally, as  evidence  of  an  excavation.  Circumstances  which  render  it 
distinctive,  as  a  cavernous  sign,  are  its  being  limited  to  a  circum- 
scribed space ;  its  occurrence  without  being  associated  with  marked 
exaggerated  vocal  resonance,  or  strong  bronchophony;  its  inter- 
mittency,  and  its  coexistence  with  cavernous  respiration  and  a  tympa- 
nitic percussion-resonance  (with  or  without  the  amphoric  or  cracked- 
metal  intonation)  confined  within  the  same  limits.  An  amphoric 
resonance,  produced  by  the  voice,  is  a  rare  vocal  phenomenon,  which, 
when  present,  is,  in  itself,  more  distinctive  of  a  cavity  than  pecto- 
riloquy. 

The  act  of  coughing  may  develope  auscultatory  phenomena  which 
are  highly  significant  of  tubercular  excavation.  When  a  cavity  of 
considerable  size  and  superficially  situated  is  empty,  the  violent  expi- 
rations incident  to  coughing  occasion,  within  a  circumscribed  area,  a 
hollow,  blowing  sound,  sometimes  accompanied  by  a  forcible  shock 
against  the  ear  applied  to  the  chest.  If  the  cavity  be  partially  filled 
wiA  liquid,  a  loud  gurgling  or  splashing  noise  is  frequently  produced. 
The  latter  is  eminently  a  cavernous  sign. 

Fmally,  the  physical  sign  which  is  at  once  a  respiratory,  vocal, 
and  tussive  sign,  viz.,  metallic  tinkling,  is  occasionally  produced  in 
connection  with  a  large  pulmonary  excavation.  The  conditions  for 
its  production  are  only  present  when  the  cavity  is  extremely  large, 
and  when  it  contains  liquid  and  air  in  certain  relative  proportions. 
It  is  so  rarely  incidental  to  a  tuberculous  cavity,  that  it  is  only  inte- 
resting in  this  connection  as  a  clinical  curiosity,  and  as  furnishing  an 
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exception  to  the  rule,  that  it  denotes  perforation  of  the  long  and 
pneuiEO-hydrotLorax, 

In  emplojing  auscultation  in  cases  of  Buspected  tuberculosis,  the  I 
attention  is^  of  course,   as  in  practising  percuasionj  to  be  directed  j 
especially  to  the  summit  of  the  chest,  in  view  of  the  fact  that  in  thfl 
vast  majority   of  cases  a  tuberculous  deposit  takes  place  first  and] 
chiefij  at  or  near  the  apices  of  the  lungs :  the  occasional  excepttonij 
to  this  law  will  be  hereafter  noticed.     In  auscultating  as  in  per 
ing  the  chest  for  the  evidences  of  tubercle,  it  is  equally  important  to 
examine  behind,  over  the  scapulae,  as  in  front*     The  post-clavicular  I 
space  is  not  to  he  overlooked,  provided  the  physical  evidence  of  thai 
disease  ho  not  BufGciently  distinct  in  other  mtuations.     The  pheno-l 
mena  discovered  by  auscultation,  as  well  as  those  developed  by  per-l 
cussion,  are  to  be  compared  on  the  two  sides  of  the  chest,  corr©-tl 
sponding  points  being  successiTely  explored.     The  respiratory  8oundd'| 
being  examined  fir&t  on  one  side  and  next  on  the  other  side,  and 
contrasted  with  each  other,  the  observer  is  to  decide  whether  thes 
sounds  are  equal  on  both  sides.     A  disparity  between  the  two  aid 
(making  due  allowance  for  certain  natural  differences)  indicated  ' 
ease.     The  sounds  on  both  sides  may  be  abnormal,  but  a  law  of  tuber 
culosis   determines  almost  invariably  the   evidences  of   a  great 
amount  of  disease  on  one  side  than  on  the  otber.     Having  discovered 
that  a  morbid  disparity  exists,  the  next  step  is  to  analyze  the  soundal 
on  each  side,  and  ascertain  the  characters  which  are  morbidly  pre-l 
sented.     These  elementary  characters  relate  to  the  intensity,  qualityJ 
pitch,  duration,  and  rhythmical  succession  of  the  inspiration  and  thdj 
expiration.      After  such  an  analysis  we  refer  morbid  alterations  ta| 
their  appropriate  place  in  the  catalogue  of  physical  signs ;  in  othe 
words,  we  determine  whether   there  be  present  a  hroncho-veslculari^ 
a  bronchial,  or  a  cavernous  respiration,      The   coexistence  or  th 
absence  of  adventitious  sounds^  or  rales,  are  at  the  same  time  aaee 
tained.      It  is  frequently  useful  to  compare  the  phenomena  fod 
not  only  in  corresponding  points  on  opposite  sidesj  but  in  diierent 
portions  of  the  same  side*     For  examplcj  the  respiratory  sounds  overj 
the  scapula,  above  and  below  the  spinous  ridge,  may  present  strikic 
points  of  contrast ;  as,  also,  the  post-clavicular  and  the  infra^clavi^ 
cular  regions  in  front,  and  different  parts  of  the  latter  region-     Th 
upper  third  of  the  chest  may  be  compared  with  the  middle  and  lowe 
thirds,  in  order  to  judge  by  contrast  with  respect  to  morbid  cb^| 
The  chest-sounds  may  be  brought  into  comparison  with  the  larj 
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tracheal,  when  it  is  desired  to  compare  the  former  with  the  type  of  the 
bronchial  respiration.  Similar  comparisons  are  to  be  instituted  with 
respect  to  vocal  phenomena. 

The  diflFerent  methods  of  auscultation  have  been  sufficiently  con- 
sidered in  the  first  part  of  this  work ;  but  I  avail  myself  of  this 
opportunity  to  bear  testimony  to  the  value  of  the  stethoscope  recently 
introduced  by  Dr.  Cammann.  Since  the  chapter  on  Auscultation,  in 
Part  I,  was  written,  several  months  have  elapsed,  and  in  the  mean 
time  I  have  been  in  the  habit  of  using  this  instrument  more  or  less, 
almost  daily.  In  cases  of  suspected  tuberculosis,  in  which  tuberculous 
deposits  are  either  wanting,  or  are  small  and  disseminated,  by  means 
of  this  stethoscope  a  closer  comparison  of  the  respiratory  sounds  can 
be  made  than  with  the  ordinary  cylinder  or  the  naked  ear.  A  dis- 
parity, therefore,  on  the  one  hand,  is  in  some  instances  rendered 
appreciable  which  otherwise  would  not  be  discovered ;  and,  on  the 
other  hand,  the  absence  of  a  disparity,  and  the  completeness  of  the 
normal  characters,  are  more  satisfactorily  determined  than  is  always 
practicable  without  this  improved  means  of  auscultatory  exploration. 
It  enables  the  auscultator  to  study  the  characters  of  the  respiration 
in  some  cases  in  which  it  is  so  feeble  as  to  be  with  difficulty  appre- 
ciated by  the  ordinary  cylinder  or  by  immediate  auscultation.  Its 
usefulness  in^  cases  in  which  it  is  desirable  to  make  nice  comparisons 
with  respect  to  vocal  phenomena,  is  not  less  than  in  examinations 
with  reference  to  respiratory  sounds.  These  advantages  render  the 
instrument  particularly  serviceable,  both  in  a  positive  and  negative 
point  of  view,  in  the  diagnosis  of  pulmonary  tuberculosis. 

Inspection  furnishes  signs  of  tubercular  disease,  consisting  of 
morbid  appearances  which  pertain  to  the  size  and  form  of  the  summit 
of  the  chest,  and  to  the  respiratory  movements  in  this  situation. 
Some  depression  on  the  affected  side,  and  diminished  expansion  with 
inspiration,  are  apparent  in  a  small  proportion  of  cases,  at  an  early 
period,  when  the  quantity  of  tuberculous  matter,  so  far  as  it  can  be 
estimated  by  means  of  other  signs,  is  small.  A  disparity  in  size  and 
motion,  although  less  frequently  observed  at  this  period  than  subse- 
quently, is  of  more  importance  than  when  the  quantity  becomes 
abundant,  because  the  diagnosis,  in  general,  is  only  difficult  so  long 
as  the  disease  has  not  made  much  progress.  After  the  deposit  has 
attained  to  a  certain  amount,  involving  considerable  solidification, 
the  evidence  of  its  existence  derived  from  the  combination  of  different 
signs  is  sufficiently  clear  and  decisive.     The  obstruction  to  full  ex- 
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patiBion  of  the  upper  portion  of  the  long,  and  the  collapse  of  air^cellsJ 
produced  by  a  few  small  disseminated  tubercles,  may  occaalon  aaf 
undue  depression  either  above  or  below  the  clavicle,  or  in  both  sittia^l 
tioiis,  ascertained  by  comparieon  of  the  two  sidea.    Moreover,  circum**! 
scribed  pleuritta,  leading  to  the  formation  of  false  membrane,  anij 
thereby  temUng  to  contract  the  apex  and  restrain  its  expansion^! 
belongs  frequently  to  the  early  bistory  of  tuberculosis,  as  19  evidence 
by  the  symptoms.     In  comparing  the  superior  costal  movements  of  I 
the  two  sides,  observing  the  precautions  pointed  out  in  Part  I,  in  the] 
chapter  on    Inspection,   the  eflfect  of  forced  as  well  as  tranquil  j 
breathing  is  to  be  observed.     Owing  to  the  limited  amount  of  exp?m» 
sion  at  the  summit  of  the  chest  in  ordinary  breathing,  a  disparity  imi 
males  is  rarelj^  developed  except  when  the  intensity  of  respiration  is! 
increased ;  and  in  females,  in  consequence  of  the  habitual   predoi] 
nance  of  the  superior  costal  type,  a  disparity  is  manifested  earlier,;! 
more  frequentlyj  and  in  a  more  marked  degree-     Mensuration,  by  \ 
means  of  the  graduated  inelastic  tape,  but  more  especially  with  the 
obest-measurer  of  Dn  Sibson,  or  the  stethometer  of  Dr.  Quatn^  will 
show  a  disparity  in  expansive  motion  with  greater  precisian*     For 
clinical  purposes,  however,  inspection  suflices.     Callipers  Una  enable^ 
the  explorer  to  determinej  with  proper  care,  tbe  exact  amount  of  J 
variation  between  the  two  sides  in  their  antero-posterior  diameters*  ^ 
But  this  exactness,  for  ordinary  practical  pnrposeSj  has  no  advantage  I 
over  the  information  obtained  by   the   readier  and  more  simple 
method  of  comparing  with  the  eye*     It  is  not  to  be  forgotten  that  a 
want  of  symmetry  between  the  two  sides>  due  to  curvature  of  the 
spine,  former  pleurisy,  or  other  causes,  occasions  more  or  lesa  dis-j 
parity  in  size  and  expansihilityj  irrespective  of  present  diseaae;  tncij 
even  when  no  want  of  symmetry  in  tbe  general  conformation  of  the  j 
chest  is  discoverable,  a  slight  difference  in  the  curves  of  the  cUvicld 
may  cause  the  regions  above  and  below  this  bone  to  appear  on  on«  j 
side  relatively  somewhat  depressed.     In  making  observations  on  thej 
healthy  chest,  I  have  observed  that  occasionally,  even  when  it  appears^ 
to  be  perfectly  well  formed,  there  exists  a  slight  disparity  in  motion 
at  the  summit.     Isolated  from  other  signs,  therefore^  variations  in^ 
size  and  expansibility ,  if  slight,  possess  very  little  diagnostic  valnvii 
Their  importance  depends  mainly  on  their  connection  with   otbef  1 
signs,  and  with  symptoms  which  render  probable,  if  not  certain,  tbe ' 
conclusion,  that  they  are  due  to  a  morbid  cause- 
At  a  later  period  in  the  progress  of  the  disease,  wbea  the  tuber- 
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cnlar  solidification  is  considerable,  and  when,  as  already  remarked, 
the  signs  furnished  by  inspection  or  by  mensuration  are  of  less 
importance  in  the  diagnosis,  the  depression  at  the  summit  and  the 
•defective  expansion,  are  generally  conspicuous.  The  cases  are  few 
in  number  in  which  these  signs  are  wanting.  Of  35  recorded  examina- 
tions, in  different  cases,  in  which  the  appearances  on  inspection  were 
noted,  in  all  but  4  there  was  either  abnormal  flattening,  or  diminished 
superior  costal  motion,  or  both  were  combined.  The  latter  was 
oftener  observed  than  the  former,  but  in  the  majority  of  instances 
depression  and  deficient  expansion  coexisted.  Depression  is  gene- 
rally made  apparent  by  the  greater  projection  of  the  clavicle,  but  it 
is  sometimes  the  case,  as  remarked  by  Walshe,  that  this  bone  follows 
the  retreating  ribs,  and  then  the  greater  concavity  above  and  the  appa- 
rent flattening  below  may  be  on  the  side  least  affected.  I  have  met 
with  instances  of  this  description.  In  such  cases  callipers  are  requisite 
to  demonstrate  the  side  on  which  exists  the  real  reduction  in  size. 

As  would  be  rationally  inferred,  a  disparity  between  the  two  sides, 
at  the  summit,  in  size  and  expansibility,  continues  after  tuberculosis 
has  advanced  to  the  formation  of  cavities.  It  is  stated  by  Walshe 
that  in  some  cases  in  which  a  very  large  cavity  is  formed,  the  depres- 
rion  is  less  marked  than  at  a  prior  period,  and  the  expansion  move- 
ment may  be  increased.  An  increase  of  size  under  these  circum- 
stances would  hardly  be  expected  a  priori^  and  its  occurrence  might 
fairly  be  distrusted,  except  it  had  been  positively  ascertained  by 
careful  comparative  measurements  at  different  periods.  The  in- 
creased expansibility  is  more  intelligible.  A  bulging  in  the  inter- 
costal spaces  over  a  circumscribed  space,  with  the  act  of  coughing,  I 
have  in  some  instances  observed,  an  appearance  indicating  the  site  of 
a  large  cavity,  with  its  walls  situated  near  the  superficies  of  the 
lung,  and  the  pleui^al  surfaces  adherent. 

Palpation  may  furnish  information  of  some  utility  in  its  bearing 
on  the  diagnosis  of  pulmonary  tuberculosis.  The  increased  sense  of 
resistance  to  pressure  over  tubercular  solidification,  is  ascertained  by 
this  method  more  satisfactorily,  than  incidentally  in  the  practice  of 
percussion.  By  placing  the  hand  on  the  summit,  the  extent  of  ex- 
pansive movement  can  be  estimated,  and  the  two  sides  compared  in 
this  respect.  But  it  is  especially  with  respect  to  the  vocal  fremittis 
that  this  method  of  exploration  is  applicable.  Its  utility  in  this 
point  of  view  is  comparatively  slight.  An  exaggerated  fremitus  is 
an  occasional,  not  a  constant,  effect  of  increased  density  of  lung. 
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Even  when  Bolidification  is  complete  and  extensive,  as  it  is  in  eome 
cases  of  pneumonitb,  an  appreciable  exaggeration  of  the  frotnitus  m 
hj  no  means  liniform.  In  tbe  partial  and  imperfect  solidification 
from  tuberclej  the  sign  is  often  wanting:  espcciuUy  in  the  early 
period  of  tuberculosis^  when  it  is  most  valuable,  it  is  rarely  present. 
Another  reason  for  the  frequent  nnavailability  of  this  sign  is  the 
disparity  between  the  two  sides  as  regards  the  normal  amount  of 
fremitus.  It  is  habitually  greater  on  the  right  side.  Equality  in 
this  particular  constitutes  the  exception  rather  than  the  rule*  Thti 
fact  renders  the  sign  almost  nugatory  in  cases  in  which  a  grealer 
fremitus  is  found  on  the  right  side.  Observations  show  that  the  fre- 
Tuitus  may  continue  greater  on  the  right  sidoj  when  other  signs  indi- 
cate unequivocally  an  abundant  tubercidar  deposit  on  the  left  side- 
But  this  normal  diflferenee  between  the  two  sides  renders  the  sign,  m 
some  instances  In  which  it  exists  on  the  left  side^  more  sigaificaiit 
than  it  would  be,  were  the  two  sides  equal  in  health.  A  vocal  fre- 
mitus  existing  on  the  left  and  not  on  the  right  aide,  or  more  marked 
in  the  former  situation,  is,  in  fact,  highly  significant,  but  the  coex* 
isting  signs,  under  these  circumstances,  leave  no  room  for  doubt  as  to 
the  fact  of  solidification  of  the  lung-  In  acenmulating,  however,  data 
from  every  quarter,  in  order  either  to  render  the  proof  of  tuberculous 
disease  perfectly  conclusive^  or,  on  the  other  hand,  to  exclude  the 
disease,  comparison  of  the  two  sides  as  respects  voeal  fremitus  should 
not  be  overlooked,  although  the  informatioUj  positive  and  negative, 
derived  from  other  methods,  is  vastly  more  important. 

Finally,  a  guccussion-sound,  or  splaskingy  has  been  observed  when 
a  large  tubercular  cavity  is  partially  filled  with  liquid.     It  is  sufii- 
cient  simply  to  mention  this  fact.     The  sign  belongs  in  tho  list  of  ] 
phenomena;  denoting  a  cavity,  but  it  is  so  rarely  available  that  the 
importance  of  resorting  to  this  method  of  exploration  hardly  need  bt  j 
recommended, 


BkignQits, — Pulmonary  tuberculosis,  although  embracing  in  ita 
career  most  of  the  phenomena  furnished  by  the  diflerent  methods  of  | 
exploration,  has  no  special  pathognomonic  phys^ieal  signs.  The  phe- 
nomena which  it  embraces  belong  also  to  other  affections.  They 
represent  morbid  conditions  not  peculiar  to  tuberculosis,  but  existbg 
in  other  forms  of  disease.  Isolated  from  other  signs,  and  dissevered 
from  symptoms,  pathological  laws,  and  associated  circumstances,  nond 
of  the  physical  phenomena  which  have  just  been  considered  would 
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possess  marked  diagnostic  importance.  '  Nevertheless,  from  their 
combinations,  their  conjunction  with  vital  phenomena  and  with  facts 
pertaining  to  the  natural  history  of  the  disease,  they  acquire  a  posi- 
tive value,  and  are  hardly  less  significant  than  if  they  belonged  to  it 
exclusively. 

These  general  remarks  are  alike  applicable  to  the  symptoms.  The 
semeiology  of  pulmonary  tuberculosis  embraces  a  series  of  events 
which  are  common  to  this  and  other  aflFections,  and  which,  in  a  diag- 
nostic point  of  view,  derive  their  importance  chiefly  from  association 
with  each  other,  from  coexisting  physical  signs,  accompanying  cir- 
cumstances, and  the  laws  of  the  disease. 

The  diagnosis  of  pulmonary  tuberculosis  is  based  on  the  positive 
evidence  of  its  existence.  If  this  evidence  is  present,  we  do  not  call 
to  our  aid,  save  to  a  very  limited  extent,  the  mode  of  investigation 
called  "  reasoning  by  way  of  exclusion."  The  diflferential  diagnosis 
from  other  affections  hinges  mainly  on  the  presence  or  absence  of 
the  signs  and  symptoms  which  denote  a  tuberculous  deposit.  We  do 
not,  in  other  words,  undertake  to  exclude  other  affections,  but,  on 
the  other  hand,  we  direct  our  investigation  to  ascertain  whether 
there  is  sufficient  proof  of  the  existence  of  tuberculosis.  Hence  it 
follows,  that  in  order  to  make  the  discrimination  clinically,  and  to 
decide  correctly  whether  a  patient  be  affected  with  this  disease  or 
not,  the  physician  must  be  acquainted  with  its  symptoms  and  signs, 
and  understand  the  conditions  under  which  they  constitute  positive 
evidence  of  its  existence.  The  physical  signs  have  been  considered. 
It  remains  now  to  enumerate  the  symptoms  prominently  involved 
in  the  diagnosis.  The  latter  I  shall  notice  very  briefly,  limiting  the 
attention  exclusively  to  diagnostic  points.  And  inasmuch  as  the 
diagnosis  very  rarely  presents  difficulty,  except  at  an  early  period, 
before  the  disease  has  made  much  progress,  those  points  which  have 
relation  to  its  development  and  incipient  stage,  are  chiefly  important. 

The  circumstances,  then,  which  invest  the  various  symptoms  attend- 
ing the  development  and  progress  of  pulmonary  tuberculosis  with 
diagnostic  significance  are  the  following.  A  cough,  not  originating 
from  a  distinct  attack  of  acute  bronchitis,  and  not  preceded  by  coryza, 
but  frequently  commencing  so  imperceptibly  that  the  date  of  its 
first  appearance  cannot  be  definitely  ascertained ;  in  degree  slight, 
moderate,  or  violent,  but  persisting  for  some  time  with  little  or  no 
expectoration.  Dryness  of  the  cough,  continuing  for  a  greater  or 
less  period,  according  to  my  experience,  obtains  in  a  larger  ratio  of 
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eases  than  is  estimated  by  Walshe,  viz.,  one-tenth.    I  should  say  thai] 
careful  inquiry  of  patients  will  show  it  to  be  the  rule.     An  ejrpecto-j 
ration  at  first  small^  transparent,  and  frothy ;  becoming  gradually  1 
more  abundant,  solid",  opaque,  yellow,  and  non-aerated,  subsequently  j 
consisting   of  eputa  streaked  with  yellow   lines,  partieolftred,   andl 
frequently  presenting  irregular  ragged  edges ;  occasionally  including] 
small  particles  resembling  boiled  rice,  and  a  gmmouis-looking  sub*] 
stance  contained  in  a  thinner  fluid,  like  the  deposit  in  barley  water. 
According  to  Walshoj  from  whom  is  borrowed  the  description  of  th©! 
appearance  last  named,  such  a  deposit  occurs  only  in  eases  of  phthisis,  ] 
At  a  more  advanced  period  purulent  matter,  in  greater  or  less  abun-' 
dance,  running  together  and  forming  an  ash-colored  mass,  with  ml 
nauseous  and  occasionally  fetid  odor.     Small  fibres,  supposed  to  b#; 
exfoliated  elastic  tissue,  discovered  by  microscopical  examination  Ji 
also  detached  fragments  of  other  of  the  anatomical  elements  of  thtJ 
pulmonary  stnietnre,  and  possibly,  in  some  instances,  the  tubercular] 
corpuscle*     Acute  stitch-pains  at  the  summit  of  the  chest,  sometimes  I 
in  front,  oftcnor  beneath  the  scapula ;  recurring  from  time  to  time  j 
at  times  severe,  and  lasting  for  several  days ;  in  other  instances  alight 
and  of  brief  duration  ;  experienced  more  frequently  on  one  aide  tb&n  I 
on  the  other,  but  often  occurring  successively,  or  in  aUernation,  oe! 
both  sides.     These  pains  generally  denote  repeated  attacks  of  cir-J 
CEmscribed  pleuritig.     Chills,  or  shiverings,  sometimes  observing  ftnl 
approach  to  periodicity,  and  liable  to  be  attributed  to  an  irregular  of  1 
imperfectly  developed  intermittent.      Hmmoptyais,'  frequently  th#J 
first  symptom  to  create  alarm  in  the  mind  of  the  patient ;  sometime«  j 
preceding  other  symptoms,  and  all  approciahle  physical  dgns.*    In* 
creased  frequency  of  the  respirations,  other  things  being  equal,  thi  I 
increase  proportionate  to  the  abundance  and  rapidity  of  the  tnbercU'* 
lou3  deposit ;  want  of  hreatb  on  slight  exertion,  and  in  some  eaaeej 
dyspnoea;  acceleration  of  the  pulse,  not  invariably  but  generally  I 
present,  and  frequently  a  marked  symptom  ;  a  vibratory  or  thrilling;! 
character,  together  with  frequency  of  the  pulse,  the  latter  occurrinj 
when  the  tuberculous  affection  is  actively  progressing*     Nocturnal  I 
perspiration,   occurring  frequently   at  an  early  period,  as  well  aa 

'  The  subject  of  hFpnioplysia  in  iu  relntion  to  iuberculosis,  bus  been  claborBteljr  mt^^  ] 
tigate<l  by  Dr.  Wabho;  vide  Briil*h  Qnd  Foreigu  Medioo-Cbir.  Review,  JaBiiAr|^,  1»41». 

*  In  91  Qfthe  100  casea  which  I  have  annlyjseil,  ha  re^spectJ*  pbyskal  »tgii9|  tlitf  hiitQ^l 
?iejt  contniiii  itiforinutiou  coiiccrDing;  Im'inpptysia.     It  bud  occurred  in  53  co&es  phor  Ml 
the  tiniG  of  my  cx^nn  mat  ions.     Of  32  oas^a  of  small  lubercular  deposit^  it  bml  CKK?iirr*il 
m  IX    Of  1 1  c&ees  in  which  the  exUtonce  of  oavitiei  wii»  useortamed,  tt  bod  oocPtscNd  | 
ID  0.     Of  58  cases  of  abundant  deposit,  it  had  oocurrod  in  34. 
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when  the  disease  is  advanced,  in  the  latter  case  preceded  by  febrile 
movement,  and  forming  an  element  of  hectic  paroxysms.  Diarrhoea 
frequently  recurring  or  persisting,  denoting  intestinal  tuberculosis ; 
this  complication  in  some  instances  developed  at  an  early  period,  but 
generally  after  the  pulmonary  affection  is  considerably  advanced. 
Chronic  peritonitis,  which  is  very  rarely  developed,  except  as  the 
result  of  tuberculous  deposit,  consequent  to  pulmonary  tuberculosis, 
and,  therefore,  inferentially  evidence  of  the  existence  of  the  latter. 
Chronic  laryngitis,  which  does  not  precede  the  pulmonary  disease,  as 
was  formerly  supposed,  but  indicates  a  tuberculous  affection  of  the 
larynx,  succeeding  the  deposit  in  the  lungs,  and  therefore  indicative 
of  the  latter.  Progressive  loss  of  weight,  diminution  of  the  muscular 
strength,  and  a  marked  anaemic  aspect,  almost  invariably  accompa- 
nying and  frequently  taking  precedence  of  prominent  pulmonary 
symptoms.  Finally,  mental  buoyancy  and  freedom  from  apprehen- 
sion on  the  score  of  disease.  This  list  might  be  extended,  by  the 
addition  of  symptomatic  characters  incident  to  a  period  of  the  disease 
when  the  diagnosis  .is  rendered  sufficiently  easy  by  obvious  symptoms 
as  well  as  by  physical  signs. 

In  a  case  in  which  are  combined  the  greater  part  of  the  diagnostic 
points  just  enumerated,  there  would  be  very  little  room  for  doub^ 
that  the  patient  was  affected  with  pulmonary  tuberculosis.  Physical 
exploration,  however,  would  at  once  supply  additional  points,  giving 
to  the  evidence  of  the  existence  of  the  disease  nearly  the  force  of 
demonstration.  The  physical  phenomena  would  consist  of  those 
denoting  increased  density  ox  solidification  of  lung,  on  the  summit  of 
the  chest,  on  one  or  both  sides,  with  perhaps  the  addition  of  the  signs 
of  cavities.  If,  in  a  case  such  as  is  now  supposed,  presenting  a  collec- 
tion of  symptoms  indicating,  with  a  high  degree  of  probability,  tuber- 
culosis, this  disease  really  exists,  the  physical  evidence  of  its  existence 
is  almost  invariably  positive  and  easily  discovered.  But  cases  fre- 
quently present  themselves  in  medical  practice  in  which  the  diagnostic 
symptoms  are  less  marked.  For  example,  in  conjunction  with  cough, 
which  is  perhaps  slight,  or,  in  itself,  insignificant,  together  with  a 
morbid  aspect,  there  may  be  simply  a  moderate  loss  of  weight  and 
strength,  neither  being  very  apparent  to  the  patient,  and  yet  physi- 
cal exploration  may  reveal  an  abundant  tuberculous  deposit.  With- 
out the  aid  of  physical  signs  in  such  a  case,  there  is  only  room  for 
the  suspicion  of  tuberculosis ;  with  their  aid,  the  existence  of  the 
disease  is  determined  promptly  and  in  the  most  positive  manner. 

To  cite  another  example :  a  patient  may  be  attacked  with  hsemop- 
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tjsb,  having  previously  supposed  himself  to  be  in  good  health.  An 
examination  of  the  chest  may  fiiil  in  detectiog  any  signs  of  di^aae. 
This  is  the  result  in  a  certain  proportion  of  cases*  Or^  on  the  other 
hand,  the  evidence  of  a  tuberculous  deposit  may  be  clear  and  unequi- 
vocaL  In  either  case  the  information  obtained  by  phyaical  explora- 
tion 18  of  immense  importance. 

As  ren;ards  the  comparative  reliability  of  the  diagnostic  charact^fi 
derived  from  symptoms  and  from  signs,  it  is  to  be  remarked  that 
many  of  the  former  are  only  occasionally  available*  This  is  true  of 
those  dependent  on  tuberculous  complicationSj  viz*,  intestinal,  peri- 
toneal, and  laryngeal*  Haemoptysis  occurs  in  only  a  certain  propor- 
tion of  cases,  albeit  this  proportion  is  large.  The  loss  of  weight  and 
strength  is  not  always  marked,  and  may  be  due  to  a  variety  of  mor- 
bid conditions  other  than  tuberculosis.  Chills  and  pleuritic  pains  are 
not  constant  events,  and  their  significance  depends  on  their  being 
associated  with  other  symptoms*  The  pulse  is  not  invariably  accele- 
rated j  and  the  respirations  may  not  be  increased  in  frequency.  The 
distinctive  characters  pertaining  to  the  cough  an4  expectoration  may 
he  absent,  or  not  readily  ascertained*  In  short,  cases  of  tuberculous 
disease  by  no  means  always  ofler,  even  after  it  has  existed  for  some 
^ime,  in  the  symptomatic  characters  embraced  in  the  previous  history 
and  present  phenomena,  data  sufficient  for  a  probable,  still  less  a 
positive,  opinion  a^  to  the  diagnosis.  On  the  other  hand,  a  tuberca- 
lous  deposit  k  rarely  so  small  in  amount  as  not  to  induce  physical 
changes  in  the  luug,  adequate  to  the  production  of  signs  indicating 
their  existence*  The  fact  just  stated,  is  highly  important  in  it« 
bearing  on  the  value  of  physical  exploration  in  this  disease.  A 
tuberculous  deposit  suflBcient  to  give  rise  to  the  symptoms  which  lead 
a  patient  to  seek  for  medical  advice,  is  almost  invariably  detected 
without  difficulty  by  careful  physical  exploration.  On  this  subject^ 
the  student  or  young  practitioner  is  liable  to  derive  an  incorrecfe 
notion,  from  tho  stress  which  is  very  properly  laid  on  the  symptoms 
and  signs  concurring  to  establish  the  diagnosis  of  small  disseminated 
tubercles.  That  instances  do  occur  in  which  the  evidence  derived 
from  symptoms  and  signs,  conjointly,  are  slight,  and  the  diagnosta  is 
consequently  attended  with  difficultyj  must  be  admitted ;  but  instances 
of  this  kind  arc  exceptions  to  the  gonenil  rule.  Of  the  case^  of  sos- 
pected  tuberculosis  which  the  physician  meets  with  in  practical  if  the 
disease  really  exist,  the  physical  signs,  in  cotij  unction  with  the 
symptomsj  are  positive  and  easily  determined  in  the  vast  majority. 
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This  opinion  is  based  on  a  pretty  extensive  experience  for  the  last  ten 
years.  Let  the  student,  or  the  practitioner  who  is  not  accustomed  to 
physical  exploration,  then,  not  be  repelled  by  the  erroneous  idea  that 
the  diagnosis  of  tuberculous  disease  very  often  hinges  on  points  so 
delicate  and  difficult  to  be  appreciated,  as  to  compel  him  to  rely  in 
most  cases  on  the  symptoms  alone.  This  idea,  which  I  know  to  be 
common,  does  injustice  to  the  subject  of  physical  diagnosis. 

An  important  practical  question  is,  how  few  physical  signs,  taken 
in  connection  with  symptoms  pointing  to  tuberculous  disease,  are 
sufficient  to  establish  the  diagnosis  ?  The  physical  phenomena  in- 
cident to  a  deposit  of  tubercle  by  no  means  always  correspond  in 
amount  with  the  diagnostic  characters  pertaining  to  the  symptoms. 
A  case  may  present  symptomatic  circumstances  strongly  indicating 
the  disease,  and  the  signs  be  found  not  to  be  proportionately  marked. 
On  the  other  hand,  it  much  oftener  happens  that  while  the  symptoms 
alone  would  leave  the  diagnosis  extremely  doubtful,  the  physical 
evidence  is  abundantly  conclusive.  Assuming  the  existence  of  cer- 
tain symptoms  whiqh  give  rise  merely  to  a  suspicion  of  tuberculosis, 
for  instance,  a  persisting  cough,  with  loss  of  weight  and  a  pallid  com- 
plexion, provided  the  chest  be  symmetrical,  if  on  examination  a  dis- 
tinct dulness,  however  slight,  is  discovered  at  the  summit  of  the  left 
side,  in  front,  or  behind,  and  especially  in  both  situations,  together 
with  an  obvious  modification  of  the  respiratory  murmur,  consisting  in 
diminished  vesicular  quality,  with  elevation  of  pitch  of  the  inspira- 
tion, or  in  a  prolongation  with  elevation  of  pitch  of  the  expiratory 
sound,  in  short,  more  or  less  of  the  elementary  characters  of  the^ 
broncho-vesicular  respiration,  the  diagnosis  is  rendered  nearly  if  not 
quite  conclusive.  The  addition  of  a  highly  significant  symptom,  viz., 
haemoptysis,  and  of  an  equally  significant  sign  in  this  situation, 
viz.,  increased  vocal  resonance,  scarcely  leaves  any  room  for  doubt. 
If  these  same  physical  phenomena  (which  it  is  assumed  are  slight), 
are  found  at  the  summit  of  the  right  side,  the  evidence  is  less  con- 
clusive. Contingent  or  accidental  signs  are  then  of  much  more  im- 
portance, as  showing  that  the  disparity  is  due  to  a  morbid  condition, 
and  not  to  a  natural  difierence  between  the  two  sides.  A  persisting 
or  frequently  recurring  sibilant  rale,  a  fine  mucous  or  sub-crepi- 
tant  rale,  or  dry  crackling,  limited  to  the  summit,  render  it  alto- 
gether probable  that  the  disparity  is  morbid,  and  hence,  these  signs 
become  highly  val^^ble  as  diagnostic  indications.  Their  value  is 
much  less,  under  the  circumstances  supposed,  on  the  left  side,  be- 
cause they  are  comparatively  superfluous. 
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Will  an  amount  of  physical  evidence  Btill  less  than  has  just  been 
asBTiuicfJ  suffice  for  the  diagnosis?  Pertinetit  to  this  inquiry  it  may 
be  etatedj  as  a  rule,  that  the  amount  of  physical  evidence  required  for 
the  diagEOsia  ia  small  in  proportion  as  the  rational  evidence  is  abun- 
dant ;  in  other  words,  if  the  diagnostic  circumstances  relating  to  the 
history  and  symptoms  tend  very  strongly  to  the  opinion  that  tuber- 
culosis exists,  fewer  and  less  marked  signs  are  needed,  provided,  such 
as  they  may  be,  they  are  distinct  and  unequivocal  in  their  character. 
In  point  of  fact,  under  these  circumstances,  the  physical  signs  are 
generally  sufficiently  numerous  and  striking.  Assuming,  however, 
that  in  conjunction  with  certain  significant  symptomatic  characters, 
the  only  physical  phenomena  discovered  are  of  the  class  which  I  have 
distinguished  as  contingent  or  accidental,  viz.,  bronchial  rales,  crepi- 
tation, and  dry  crackling,  within  a  limited  area  near  the  apex  of  the 
lung,  these  signs  would  author isse  a  highly  probable  although  not  a 
positive  diagnosis.  But  judging  from  my  own  experioncej  I  should 
never  expect  to  find  these  phenomena  persisting  or  present  in  a 
marked  degree  without,  at  the  same  time,  discovering  disparity  in  the 
percussion-resonance  and  in  the  respiratory  murmur. 

Among  the  circumstances  which,  in  a  rational  point  of  ^iew  (as 
distinguiahed  from  physical  phenomena),  are  entitled  to  weight  in  tfae 
diagnosis  of  puhnonary  tuberculosis,  hereditary  influence  may  fairly 
he  iocluded.  The  statistical  researches  of  Wabhe  appear  to  lead  to 
the  conclusion  that  this  influence  may  have  been  overrated.  But 
while  we  witness,  aa  we  do  not  infrequently,  a  family  of  ehlldreii 
springing  from  a  tuberculous  parentage  swept  off  in  succession  by 
this  disease,  we  cannot  doubt  that  it  involves  in  such  instancea  a  con- 
genital predisposition,^  Age  is  also  entitled  to  consideration,  ainee 
it  is  sufficiently  established  that  the  development  of  the  disease  la 
much  more  likely  to  take  place  between  20  and  40,  than  prior  or 
Bubaequent  to  these  periods  of  life.* 

Another  important  practical  question  is  the  following;  Does  the 
ahaence  of  any  apparent  disparity  between  the  two  side^,  no  adven- 
titious  sounds  being  discovered,  the  percussion-resonance  remaining 
clear  and  vesicular,  and  the  respiratory  murmur  apparently  norma], 

*  A  remnrkable  itij^teitice  of  this  khi<l  re^^nily  cnnie  uniler  my  notice.  In  tlte  tpfteo 
of  five  yearn  1  cliiklren  died  of  pLiQiiaie,  nil  between  18  and  '23  yeura  of  a^^  *^^^ 
oouBtiEuled  all  the  children  m  the  fauiily.  The  niodior  died  of  pblhbts  ihoMly  bcfcr« 
the  death  of  the  first  chlld^  ajjed  45  yeara.  The  disease  was  deveLopod  aLpnly  nAer 
Mn  fine  men  I,  ond  the  ehild  died  in  infancy.     The  father  is  liviilg  and  IB  robust  b«lltlk 

■  Vide  Btatiiiical  re&eaictea  of  M  Ltmit>aid.     Vuttcii,  op.  ciL 
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▼arrant  a  positive  opinion  that  tuberculosis  does  not  exist  ?  This  ques- 
tion is  equivalent  to  the  inquiry,  whether  a  tuberculous  deposit  may 
exist  in  the  lungs  in  a  latent  form  so  far  as  concerns  physical  signs.  In 
its  clinical  bearing  this  question  has,  in  fact,  been  already  virtually 
answered.  I  have  said,  that  whenever  there  are  present  symptoms 
warranting  a  strong  suspicion  of  a  tuberculous  aflFection,  which  in 
reality  does  exist,  it  may  be  confidently  expected  that  the  physical 
evidence  of  its  existence  will  be  discovered ;  and,  moreover,  this  evi- 
dence will  often  be  found  when  the  symptoms  do  not  strongly  indi- 
cate the  disease.  That  tuberculous  deposit  may  be  so  small  in  quan- 
tity and  so  distributed  as  not  to  give  rise  to  appreciable  physical 
signs,  I  do  not  doubt.  Autopsical  examinations  of  persons  dead  with 
different  diseases,  appear  to  show  that  small  depositions  not  infre- 
quently take  place,  which  remain  dormant,  become  obsolete,  or  pass 
through  their  changes  on  a  minute  scale,  the  ulterior  morbid  con- 
dition on  which  the  deposit  depends  being  from  some  cause  arrested. 
In  these  cases  it  is  probable  that  the  disease  is  frequently  latent 
as  respects  diagnostic  symptoms  not  less  than  physical  signs.  At  all 
events,  judging  from  clinical  experience,  if  on  careful  and  repeated 
explorations,  the  resonance  on  percussion  and  the  respiratory  mur- 
mur are  found  to  be  normal  and  equal  on  the  two  sides,  no  adven- 
titious sounds  being  present,  it  is  quite  safe  to  consider  the  patient 
non-tuberculous.  A  practitioner  will,  of  course,  feel  greater  posi- 
tiveness  in  the  negative  result  of  his  examinations,  in  proportion  to 
his  confidence  in  his  tact  in  exploratiofi,  and  his  ability  to  appreciate 
and  compare  physical  phenomena.  Moreover,  he  is  not  bound  to 
commit  himself  and  the  art  to  an  unqualified  opinion,  whatever  may 
be  the  strength  of  his  private  conviction.  It  is  enough  that  he  state 
the  absence  of  appreciable  evidence  of  the  existence  of  the  disease. 
Discretion  is,  however,  to  be  exercised  in  giving  more  positive  assu- 
rances, in  cases  in  which  the  remedial  influence  of  their  moral  effect 
is  desirable.  It  seems  gratuitous  to  add  that  the  prudential  course 
just  alluded  to  is  the  more  politic  the  less  the  experience  of  the  phy- 
sician in  physical  exploration  ;  but  it  often  happens  that  patients  are 
pronounced  free  from  tuberculosis,  when  subsequent  events  show  that 
the  hopes  and  wishes  of  both  patient  and  physician  had  much  to  do 
in  determining  this  conclusion. 

The  absence  of  apprehension  which  characterizes  the  mental  condi- 
tion of  persons  affected  with  tuberculosis,  often  makes  them  tardy  in 
seeking  medical  advice.     This  is  one  reason  why,  in  the  majority  of 
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patientd  first  feel  the  need  of  rest>rting  to  a  pLjeadu, 
the  diagnosis  is  sufficiently  eaej.  On  the  other  hand,  in  Tarioos  affee- 
tions  ill  which  the  mind  is  differentlj  affected,  the  apprehcujton  of 
consumption  is  a  source  of  great  an^tietj,  aiid  it  ia  the  dread  of  this 
disease  which  leads  patients  to  desire  a  physical  exploration  of  the 
chest.  The  timidity  and  agitation  which  are  sometimes  manifested 
during  an  examination^  and  the  eolicttude  shown  respecting  the 
result,  constitute  some  ground  for  a  presumption  that  tuber culosk 
does  not  exist. 

Of  the  different  non-tuherculous  patients  whose  fears  of  the  diae^e 
bring  them  under  the  cognizaoce  of  the  physician,  a  portion  SJofer 
from  neuralgic  pains  in  the  chest,  in  conjunction  with  more  or  less  of 
the  numerous  ailments  sometimes  grouped  under  the  title  of  spinal 
irritation*  This  class  embraces  females  in  much  the  larger  proportion. 
They  are  usually  auiemic  and  affected  with  uterine  disorder  of  some 
sort,  together  with,  not  infrequentlyj  hysterical  symptoms  more  or 
less  marked*  Judging  from  the  rare  instances  in  which^  so  far  a£ 
my  observations  go,  tuberculosis  is  found  under  these  circumstances^ 
I  should  say  that  the  morbid  condition  referred  to,  to  say  the  leasti 
does  not  involve  any  predisposition  to  the  disease.  It  is  not  common 
to  find  well-marked  spinal  lendcrness  in  tuberculous  patients. 

Another  class  consists  of  dyspeptics.     The  hypochondriasis  which 
forms  so  constant  and  prominent  a  feature  of  the  affection  known  ai] 
dyspepsia,  induces  suspicion  and  sometimes  a  fixed  conviction  tha 
phthisis  exists,  even  when  there  are  no  pulmonary  symptoms  whateT^.i 
Tuberculosis  has  been  supposed  by  some  distinguished  authors  to 
often  preceded  and  accompanied  at  its  commencement  by  notablti 
disorder  of  the  digestive  function.*     Such  baa  not  been  the  fact  iaj 
my  experience.     I  have  not  observed  that  dyspeptics  are  prone  tM 
become  affected  with  tuberculous  disease ;  and,  conversely,  tuber cu* J 
losis  has  seemed  to  me  oftener  than  otherwise  to  originate  withoa 
being  attended  by  any  marked  evidence  of  gastric  disorder, 
far,  then,  from  dyspepsia  constituting  any  ground  for  anticipatin| 
that  the  evidence  of  tubercles  will  be  dbcovered,  I  have  come  to  : 
gard  it  in  an  opposite  light* 

Another  class,  and  for  the  last  few  years  perhaps  the  most  name 
is  composed  of  persons  affected  with  chronic  pharyngitis.     ChroniQl 
pharyngitis  is  a  common  affection  not  only  among  clergymen,  but  wii 
persons  of  different  callings.     The  attention  which  has  of  late 
directed  to  it  has  given  it  a  popular  as  well  as  professional  prominence  \ 
'  Wiltofi  PbiiUpi  Sit  3ame«  CVtitUe,B.it^  VTOtfti«snl.U^jjfitis*ifeA^tss»^ 
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and  the  idea  is  generally  held  that  it  is  a  precarsor  of  pulmonary  tuber- 
culosis. Moreover,  it  is  often  accompanied  by  more  or  less  cough 
and  expectoration.  Having  had  opportunities  of  observing  numerous 
cases  in  which  chronic  pharyngitis  has  persisted  for  years,  I  am  satis- 
fied that  so  far  from  the  affection  tending  to  tuberculosis,  it  is  rather 
rare  for  the  latter  disease  to  become  developed  in  this  class  of  patients ; 
and,  in  fact,  I  have  been  led  by  experience  to  regard  the  former  as 
militating  against  the  presumption  of  the  existence  of  the  latter. 

Tuberculosis  is  apt  to  be  suspected  during  the  protracted  convales- 
cence from  chronic  pleurisy,  since  it  is  inculcated  by  most  writers  that 
under  these  circumstances  tuberculous  disease  is  very  apt  to  be  secon- 
darily developed.  Statistical  researches  show  that  chronic  pleurisy 
is  not,  as  is  commonly  supposed,  prone  to  eventuate  in  phthisis.' 
Tuberculosis,  however,  does  occasionally  become  developed  as  a  com- 
plication, and  as  a  sequel.  The  diagnosis  is  attended  with  difficulty, 
owing  to  the  fact  that  the  presence  of  liquid  effusion  and  its  perma- 
nent effects  prevent  a  comparison  of  the  two  sides  of  the  chest. 
Moreover,  chronic  pleurisy  is  apt  to  be  overlooked,  and  I  have  known 
the  physical  phenomena  at  the  summit  of  the  chest  on  one  side  due 
to  the  compression  by  a  certain  quantity  of  liquid,  attributed  to  a 
tuberculous  deposit,  the  presence  of  the  liquid  escaping  observation 
from  the  exploration  being  limited  to  the  summit.  The  permanent  con- 
traction of  the  chest,*  if  not  great,  is  also  liable  to  be  overlooked,  with- 
out careful  attention,  the  patient  perhaps  not  being  aware  that  he  has 
ever  had  chronic  pleurisy,  or  not  deeming  it  important  to  mention  the 
fact  if  inquiries  are  not  directed  to  that  point,  in  endeavoring  to  deter- 
mine whether  tuberculosis  exists,  or  not ;  under  these  circumstances, 
allowance  is  to  be  made  for  an  amount  of  disparity  between  the  two 
sides  fairly  attributable  to  the  past  or  present  pleurisy.  The  cha- 
racters of  the  respiratory  sound  on  the  affected  side  are  to  be  carefully 
studied.  The  nearer  they  approach  those  found  on  the  opposite  side, 
the  less  ground  is  there  to  suspect  a  tubercular  deposit.  This  supposes, 
of  course,  that  the  deposit,  if  it  exist,  is  in  the  side  affected  with  pleu- 
risy. The  remark  just  made  with  respect  to  the  respiration  will  also 
apply  to  vocal  resonance.  The  result  of  an  examination  of  the  side 
not  affected  with  pleurisy  is  important.  Assuming  the  side  first 
affected  to  be  that  in  which  the  pleurisy  is  or  was  seated,  according 
to  a  law  of  tuberculosis,  a  deposit  will  be  likely  to  take  place  shortly 
afterward  in  the  other  lung ;   hence,  we  examine  for  the  physical 

'  Vide  Blakiston  on  Diseases  of  the  Chest,  and  Essay  on  Chronic  Pleurisy  by  Author. 
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signs  deaoting  disease  of  the  latter.  The  contingent  pbenomenspj 
viz.^  sibilantj  mucouSj  sub-crepitant  rales,  and  dry  cracklings  if  Hmiteil 
to  the  summit  of  the  cheat  on  either  side,  and  more  especiall  j  on  the  i 
side  opposite  to  that  affected  with  the  pleurisy,  are  highly  Eignificant.| 
when  taken  in  connection  with  symptoms  pointing  to  tuber euloni  dii 
ease,  such  as  purulent  expectoration,  haemoptysis,  and  progresiif 
emaciation.  The  latter  are  entitled  to  great  weight  in  the  diag-J 
Dosis.  I  hare  known,  however,  frequent  attacks  of  copious  hemor-] 
rhage  to  occur  during  recovery  from  chronic  pleurisy,  and  sub§e*| 
quently  to  recovery,  when  the  other  symptoms,  the  signs,  and  the  issut'j 
rendered  it  probable  that  tuberculosis  did  not  exist. 

The  diagnosis  of  pulmonary  tuberculosis  being  based^  as  has  been 
stated,  on  the  positive  evidence  of  its  existence  derived  from  physic 
signs  and  symptoms  presented  in  combinatioHf  under  circumstanc 
which  render  them  distinctive  of  the  disease,  it  is  unnecessary  to  dweO 
on  the  discrimination  from  other  affections  with  which  it   has  eomg 
features  in  common.     The  differential  diagnosis,  in  general,  hiiL{ 
mainly  on  the  answer  to  this  inquiry ;  Is  there  ader^uate  positive  pro 
of  tuberculosis?     If  an  investigation  of  the  phenomena,  vital  and 
physical,  develope  this  proof,  the  existence  of  the  disease  is  deteF-| 
mined.     If  the  result  of  the  investigation  is  negative,  the  diagnoaif  j 
failSt  and,  obsernng  proper  care  and  caution,  the  disease  may  be  ex^i 
eluded*     Affections  from  which  it  is  to  be  distinguished  clitiically,  in  J 
addition  to  those  already  referred  to  in  this  chapter,  are  chronifl 
bronchitis,  chronic  pneumonitis,  dilatation  of  the  bronchiQ,  and  pul^l 
monary  apoplexy*     Tlie  points  involved  in  the  discrimination  front'' 
these  affections,  severally,  will  claim  but  a  few  words.     With  the  ex- 
ception of  the  affection  last  named  (pulmonary  apoplexy),  these  pointa. 
have  been  mentioned  in  previous  chapters. 

Chronic  bronchitis  does  not  commence  with  a  slight  and  dry  eough^j 
accompanied  by  an  expectoration  at  first  small,  trans  parent,  and  frothy, 
and  becoming  more  abundant,  solid,  and  opaque.     On  the  contrary,  ii^ 
generally  succeeds  the  acute  form  of  the   di^icase.     Hnemoptjf 
pleuritic  stitch-pains,  chills,  progressive  marked  emaciation,  accele- 
ration of  the  respiration,  frequency  of  the  pulse,  night  perspirat]Oti% 
are  events  which  do  not  belong  to  its  clinical  history.     The  signs  of 
ftolidi&eation  of  the  lung  and  of  pulmonary  excavatioEs  are  wanting*  J 
The  bronchial  rales,  when  present,  are  observed  at  the  inferior  poster  I 
rior  part  of  the  chest,  not  limited  to  a  situation  near  the  apex,  aJ)di 
frequently  confined  to  one  aide. 
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Chronic  pneumonitis  is  exceedingly  rare.  When  it  occurs,  it  suc- 
ceeds acute  inflammation.  Acute  pneumonitis,  on  the  other  hand,  is 
rarely  followed  by  a  tuberculous  deposit.  The  inferior  lobe  is  the 
seat  of  pneumonitis  in  the  great  majority  of  cases,  while  a  tubercu- 
lous deposit,  commencing  in  the  lower  lobe,  occurs  only  as  an  ex- 
tremely infrequent  exception  to  a  law  of  the  disease.  The  liability  of 
mistaking  tuberculosis  for  chronic  pneumonitis  is  greater  than  of  taking 
■  the  latter  for  the  former.  This  error  I  have  known  to  be  committed. 
A  case  may  present  itself  in  which  the  error,  for  a  time,  would  be 
very  likely  to  be  committed.  An  hospital  patient,  somewhat  advanced 
in  years,  is  admitted,  with  acute  pneumonitis  affecting  the  upper  lobe. 
Taking  the  age  into  consideration,  the  situation  of  the  inflammation 
is  not  remarkable.  The  appearance  of  the  patient,  and  the  previous 
history,  which  is  not  obtained  at  first  with  minuteness,  owing  to  the 
inconvenience  to  the  patient  to  reply  to  many  questions,  does  not 
lead  to  a  suspicion  of  tuberculosis  existing  prior  to  the  pneumonitis. 
He  passes  through  the  acute  disease  in  a  favorable  manner,  and  ap- 
pears to  be  rapidly  convalescing.  Cough  and  puruloid  expectoration 
continue,  and  on  physical  examination,  marked  dulness,  bronchial  Respi- 
ration, and  bronchophony,  are  found  to  persist,  with  very  little  diminu- 
tion, at  the  summit  of  the  chest,  even  after  the  patient  has  recovered 
from  the  pneumonitis  sufficiently  to  be  up  and  dressed.  For  a  little 
time  these  physical  signs  are  supposed  to  indicate  a  slow  resolution 
of  the  inflammatory  solidification.  Their  continuance,  however, 
leads  to  a  more  minute  investigation  of  the  case,  when  it  is  ascer- 
tained that  cough  and  expectoration  have  existed  for  several  years, 
the  patient  retaining  sufficient  strength  to  labor,  and  not  considering 
himself  much  of  an  invalid.  On  inquiry,  it  appears  that  haemoptysis 
has  formerly  occurred.  A  careful  examination  reveals  the  physical 
sign  of  disease  at  the  summit  on  both  sides.  Tuberculosis  is  suffi- 
ciently established,  and  the  progress  of  the  case  confirms  the  diag- 
nosis. This  is  a  transcript  of  the  leading  circumstances  of  a  case 
which  actually  occurred. 

Dilatation  of  the  bronchiae,  as  has  been  seen  in  treating  of  this 
lesion,  may  present  the  physical  signs  characteristic  both  of  tuber- 
culous solidification  and  excavation.  The  diagnostic  points  have 
been  fully  considered.  A  simple  enumeration  of  the  more  important 
of  them  will  here  suffice.  The  significant  symptoms  of  tuberculosis 
are  wanting,  viz.,  haemoptysis,  notable  and  progressive  emaciation,  night 
perspirations.     The  situation  of  the  physical  signs  is  less  uniformly 
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at  the  summit  of  the  chest.     The  percussion-dTiliieas  is  not  proper* 
tionate  to  the  intensity  of  the  bronchial  respiration  ;  and  if  caTemoai  | 
Bigns  exist,  they  may  be  accompanied  with  little  or  no  evidence  i>f  J 
Bohdification  snrrounding  the  excavation.     These  are  negative  poiiiti^  f 
which  may  warrant  the  exclusion  of  tuberculous  disease.     Instan^Ciii, 
however,  are  occasionally  raet  with  in  which  the  differential  diagnosii 
is  difficulty  andj  indeed,  cannot  be  made  with  positiveness.     But  the 
infrequency  of  cases  involving  doubt  is  such,  that  occasions  for  em- 
barrassment  belong  among  the   extraordinary  incidents  of  clinictl 
experience.     The  period  of  life  when  dilatation  of  the  bronchiie  ii] 
found  to  exist  sufficiently  to  simulate  phthisis,  is  usually  more  ad*  ] 
vanced  than  that  at  which  tuberculous  disease  is  most  apt  to  be  devo- 
loped.     The  age  is  therefore  entitled  to  some  weight  in  the  diagnoeis. 

It  will  seldom  be  a  matter  of  question,  whether  an  existing  affec- 
tion be  tuberculosis  or  pulmonary  apoplexy.      Yet  I  speak  from  per- 
sonal experience  when  I  say,  that  to  the  young  auacuUator  the  inquiry 
may  arise  under  the  fallowing  circumstances*     A  person  believing 
himself  to  be  in  good  health  is  attacked  with  copious  h^enioptysia. 
The  hemorrhage  is  not  preceded  by  cough  or  any  apparent  pulmonary 
symptoms.     For  some  months  afterward  the  cough  and  expoetora- 1 
tion  are  slight.     There  are  no  chills,  pleuritic  pains,  nor  any  of  the 
symptoms  significant  of  phthisis.     The  average  weight  is  retained* 
The  respirations,  when  the  patient  is  tranquil,  number  only  16.     The  I 
aspect  is  not  morbid ;  the  appetite  and  digestion  good.     On  physical j 
exploration,  marked  dulness  is  found  over  the  upper  and  middle  thirds 
on  the  right  side ;  the  respiratory  sound  scarcely  appreciable,  with 
BO  sound  of  expiration,  and  vocal  resonance  moderately  greater  than 
on  the  opposite  side.     On  the  left  side  the  percussion-resonance  is 
clear   and   vesicular ;    the   respiratory   murmur   appearing   normali 
except  the  intensity  is  increased.     The  parents  are  both  living  and' 
well.     Moreoverj  the  patient,  who  is  a  young  physician^  expresses 
the  belief  that  the  dulness  on  the  right  side  is  less  than  heretofore.. 
These  are  the  prominent  points  noted  in  the  history  of  a  case,  in 
which,  I  confess,  I  was  disposed  to  think  sanguineous  infiltration  had 
occurred.     On  examination  a  few  months  afterward,  the  evidence  of 
tuberculous  disease  was  ample^  and  the  patient  died  with  undoubted 
phthisis. 

The  diagnosis  of  pulmonary  apoplexy  is  confessedly  obscure;  but 
of  this  it  will  be  more  appropriate  to  speak  in  conneoUon  with  that 
affection,  which  will  be  noticed  in  the  next  chapter.  I  w^ill  only  re- 
mark here,  that  it  proXjalA-j  \&  ^  t^uXtm  ^<i  ^sitCY^^xK,^  ^^  ^s&a^^^S. 
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obstruction  incident  to  heart-disease.  This  furnishes  an  important 
diagnostic  point,  which  is  the  more  significant,  because  pulmonary 
tuberculosis  is  rarely  associated  with  cardiac  lesions  involving  obstruc- 
tion. Tuberculosis  and  pulmonary  apoplexy  may  coexist.  I  have 
known  the  latter  to  supervene  upon  the  former,  and  destroy  life  so 
speedily,  that  a  coroner's  inquest  was  held  to  determine  the  cause  of 
death. 

In  the  foregoing  remarks  under  the  head  of  diagnosis,  it  has  been 
assumed  all  along  that  tuberculous  disease  commences  always  at  or 
near  the  apex  of  the  lung  on  one  side,  the  other  side  subsequently 
becoming  afiected,  as  a  rule ;  and  that  the  deposit  more  or  less  gra- 
dually extends  from  the  superior  portion  downward.  Exceptions  to 
the  laws  of  pulmonary  tuberculosis  just  stated  occasionally  occur. 
The  deposit  in  a  very  small  proportion  of  instances  commences  at  or 
near  the  base  of  the  lung,  and  extends  upward,  thus  completely 
reversing  the  usual  course  of  the  disease.  Dr.  H.  I.  Bowditch  of 
Boston,  has  lately  reported  eight  cases  of  this  kind,  in  a  paper  to 
which  reference  has  been  already  made  in  the  chapter  on  Pneumonitis. 
Dr.  Bow^tch  estimates  that  these  exceptional  instances  are  liable  to 
occur  in  a  ratio  of  1  to  150  or  200  cases.^  The  instances  observed 
by  him  were  characterized  by  a  well-marked  crepitant  rale,  behind, 
over  the  lower  lobe,  persisting  for  weeks  or  months,  followed  by  the 
physical  signs  of  solidification,  the  disease  finally  extending  to  the 
upper  lobe,  affecting  both  sides,  and  advancing  to  the  formation 
of  cavities,  as  in  the  ordinary  form  of  tuberculosis.  The  sympto- 
matic phenomena  in  these  cases  did  not  present  any  material  varia- 
tion from  those  usually  observed  in  phthisis.  The  diagnosis  involves 
discrimination  from  pneumonitis.  The  physical  signs  a^e  common  to 
the  two  afiections,  but  with  this  essential  difference :  in  the  tubercu- 
lous afiection  the  crepitant  rale  persisted  for  weeks  and  months,  soli- 
dification being  slowly  induced.  Limiting  the  attention  to  the  phy- 
sical phenomena,  this  course  bears  but  a  remote  analogy  to  pneumo- 
nitis. Moreover,  the  history  and  symptoms  embrace  points  which 
mark  the  distinction.  Symptomatic  fever  was  absent  in  the  majority 
of  the  cases  after  they  came  under  medical  cognizance,  and  the  local 
indications  of  inflammation.  The  patients  did  not  lose  their  strength 
except  gradually  in  the  progress  of  the  disease,  as  in  ordinary  phthi- 
sis. They  were  able  for  a  certain  period  to  be  up  and  out  of  doors. 
Certain  of  the  symptoms  highly  significant  of  tuberculosis  wete  noted, 

'  Louis  found  tuberculous  disease  confined  to  the  lower  lobe  in  2  of  123  cases. 


502  DISEASES    OF    THE     BESPIEATOET    OROAl 

VM.>  mgged  opaque  sputa,  and  in  two  cases  luemoptyHis-  The  occj- 
sional  deposition  of  tnbercle  primarily  at  the  base  of  the  lung,  en- 
forces the  importance  of  not  limiting  exploration  for  the  physical 
evidence  of  the  disease  to  the  sommit  of  the  chest-  When  the  lain 
regulating  the  seat  and  progress  of  the  deposit  are  thus  rcTersed^  i 
the  diagnosis  may  require  some  delay  and  repeated  examiaations* 
The  physical  taken  in  connection  with  the  sjnsptomatic  phenomena 
will  at  length  furnish  sufficient  data  for  a  correct  opinion, 

gtMMARY   or  THE   P^TSICAL   Siri5S   BELOJ^GING  TO   FTTtMONART 
TUBEECI'LOSIS. 

Diminished  vesicular  resonance  on  percussion  at  the  siuamit  of  th^^ 
chesty  varying  in  degree  from  slight  dulness  to  a  near  approach  to 
flatness ;  present  on  one  or  on  both  sides,  but  in  the  latter  case  more 
marked  on  one  side ;  the  dulness,  in  general,  proportionate  to  the 
abundance  of  the  tuberculous  deposit ;  increased  sonorousness 
sionally  observed  at  the  summit  of  the  left  side^  due  to  transmitted 
gastric  resonance,  the  sound  tympanitic  in  quality  and  high  in  pitch ; 
the  vesicular,  frequently  replaced  by  a  tympanitic  sound  on  either 
side,  when  the  sonorousness  is  not  increased,  constituting  tympanidc 
dulnes.^. 

An  increased  sense  of  resistance  in  proportion  to  the  aiaoant  of 
crude  tubercle, 

A  tympanitic  resonance  over  a  circumscribed  space  at  the  suromit, 
present  and  absent  at  diflferent  examinations,  m  some  cases  presenting 
an  amphoric  and  the  cracked-metal  intonation^  constituting  the  eti- 
denee  afforded  by  percussion  of  the  existence  and  situation  of  tubercn- 
loos  excavations. 

On  auscultation,  the  broncho-Tcsicular  and  the  bronchial  respira- 
tion,    the   latter  denoting  tuberculous   solidification.      Frequently, 
with   these   modifications,  diminished   Intensity   of  the   respiratoi 
sounds ;  occasionally  suppression  of  all  respiratory  sound ;  interrupt 
or  jerking  respiration.     Exaggerated  ?esicnlar  murmur  on  the  side, 
either  healthy  or  least  affected ;  the  crepitant,  sulM^repitant^  sihilanty 
or  sonorous,  mucous,  and  crackling,  or  crumpling  ralea,  occurring 
contingent  signs,  their  significance  dependent  on  their  being  foun< 
within  a  circumscribed  area  at  the  summit  of  the  chest ;  abnormal 
transmission  of  the  heart-sounds^  especiaUy  at  the  right  summit ; 
increased  Tocal  resonance  when  situated  on  the  left  side  at  the 
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summit ;  an  acute  and  more  or  less  intense  souffle^  or  bellows'  sound, 
accompanying  whispered  words,  especially  if  present  on  the  left  side ; 
bronchophony,  and  occasionally  transmission  of  speech,  complete  or 
incomplete,  over  tuberculous  solidification ;  a  friction-sound,  limited 
to  the  summit  of  the  chest. 

The  cavernous  respiration,  occasionally  observed,  alternating  with 
suppression,  or  gurgling,  occasionally  amphoric,  and,  very  infre- 
quently, pectoriloquy,  constituting  the  evidence,  afibrded  by  auscul- 
tating the  respiration,  of  the  existence  and  situation  of  excavations ; 
the  characters  of  the  cavernous  and  bronchial  modifications  of  the 
respiration,  sometimes  combined  (broncho-cavernous  respiration) ; 
splashing,  an  impulse,  seen  and  felt,  existing  within  a  circumscribed 
space  at  the  summit — signs  of  cavities  furnished  by  the  act  of  cough- 
ing ;  occasionally,  when  the  cavity  is  very  large,  metallic  tinkling. 

By  inspection,  flattening,  or  depression  at  the  summit,  either  con- 
fined to  one  side,  or  more  marked  on  one  side  than  on  the  other ;  the 
clavicle  generally  more  prominent,  but  occasionally  receding  with 
the  ribs ;  diminished  expansibility  with  the  act  of  inspiration ;  the 
range  of  motion  found  to  be  lessened,  as  well  as  size  of  the  chest  at 
the  summit,  by  mensuration. 

Disparity  at  the  summit  of  the  chest  in  vocal  fremitus,  provided  it 
be  found  to  be  greater  on  the  left  side. 

A  splashing  succussion-sound  in  some  cases  of  very  large  excava- 
tion. 

Acute  Phthisis. 

Pulmonary  tuberculosis  in  the  vast  majority  of  instances  is  emi- 
nently a  chronic  disease.  It  rarely  terminates  under  several  months, 
and  is  frequently  protracted  for  a  series  of  years.  Occasionally, 
however,  the  disease  runs  a  rapid  career.  In  a  case  observed  by 
Louis,  it  passed  through  its  different  stages,  and  ended  fatally  in  a 
month  after  the  occurrence  of  the  first  symptoms.^  A  case  has  fallen 
under  my  observation,  in  which  death  took  place  in  seventeen  days, 
dating  from  an  haemoptysis  which  was  immediately  followed  by  grave 
pulmonary  symptoms,  the  patient  at  the  time  of  the  hemorrhage  being 
apparently  in  excellent  health.  A  latent  tuberculous  deposit,  however, 
probably  existed  previously.  A  slight  haemoptysis  had  occurred 
several  months  before,  and,  meanwhile,  there  existed  a  little  hacking 

*  Valleix,  op.  cit. 
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cough,  without  expectorationj  so  trifling  as  not  to  excite  the  le 
apprehension*     The  pre-existence  of  a  latent  tuberculoua  deposit  is 
perhaps  not  unusual  in  cases  in  which  the  duration  of  the  dietease, 
as  dotormined  by  prominent  symptoms,  is  remarkably  short.     In  the  , 
exceptional  instances  in  which  the  disease  apparently  ends  in  a  few 
weeks,  it  is  distinguished  by  the  title  of  acute  phthisis.     In  certain 
of  the  cases  embraced  by  this  denominationj  the  afTection  may  not . 
differ  in  its  anatomical  characters  from  ordinary  tuberculosia-     Th^\ 
only  difference  is,  that  the  deposit  is  remarkably  abundant  and  exten* 
sive,  and  passes  through  its  changes  with  unusual  rapidity,  softening  I 
and  excavation  taking  place  within  a  very  short  space  of  time-     But 
the  term  acute  phthisis,  is  more  particularly  applied  to  an  accumular  i 
tion  in  great  numbers  of  gray  semi-transparent  granulations,  eiiLer 
remaining  isolated,  or  eoalescingj  and  giving  rise  to  a  species  of  infil- 
tration.    Restricted  to  the  conditions  just  mentioned,  acute,  miliary, , 
or  granular  phthisis  {pJithme  granuUtise)^  in  the  opinion  of  some 
pathologiitSj  is  essentially  a  different  form  of  disease  from  ordinary  ] 
tuberculosis.*     The  granular  deposit  affects  both  lungs,  and  may  be ' 
present  in  both  sides,  in  about  an  equal  proportionj  deatb  taking  i 
place  without  softening  and  excavation. 

The  diagnosis  of  the  form  of  disease  just  referred  to  (which  may  I 
be  denominated  aeitte  m  distinction  from  rapid  as  well  as  chrmtie 
phthisis),  is  not  unattended  by  difficulty.     The  physical  signs  are 
less  distinctive  than  in  ordinary  tuberculosis.     Owing  to  both  Ittu 
being  simultaneously  and  in  some  eases  about  equally  affected,  ml 
marked  disparity  in  the  percussion -resonance  is  not  always  apparent.  1 
If  the  granulations  remain  isolated,  although  very  numerous,  notable 
dulness  ia  not  produced*     Auscultation  may  not  furnish  morbid  phe- 1 
nomcna  other  than  are  afforded  in  acute  bronchitis,  vis5.,  the  vibrating} 
and  bubbling  sounds,  inclusive  of  the  sub-crepitant  rale.     The  voe^ll 
signs  of  tuberculous  solidification,  viz.,  exaggerated  resonance,  bran 
chophonyj  and   fremitus,  are  wanting.     The  prominent  symptomf] 
attending  the  progress  of  the  disease,  are  chills,  followed  by  febrile 
movement,  the  pulse  becoming  rapid,  with  heat  and  dryness  of  thai 
surface;  great  muscular  prostration ;  notable  increase  in  the  frequencj 
of  the  respirations,  with  or  without  a  corresponding  degree  of  suffer iufl 
from  want  of  breath  or  dyspnoea  ^  Uvidity  of  the  prolabia ;  towar 
the  close  of  the  disease  quiet  delirium  ;  subsuhtis  tendinum  as 
incontinence  of  urine  sometimes  occurring  before  death ;  pains  ia  tb 

*  M.  Robin,  Diclioivfjaif©  de  M^decinc^  Pbtjb,  1855,  aft  Phtkitu  H  ^amdatmn. 
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chest,  which  are  rarely  severe ;  cough  more  or  less  violent,  dry,  or 
accompanied  by  small  expectoration  which  is  sometimes  slightly 
bloody ;  occasionally  diarrhoea.  Owing  to  the  rapid  march  of  the 
disease,  emaciation  is  a  symptom  much  less  marked  than  in  ordinary 
tuberculosis. 

The  differential  diagnosis  from  other  affections  offers  an  exception 
to  the  rule  stated,  with  reference  to  chronic  tuberculosis,  viz.,  that  it 
turns  mainly  on  the  presence  or  absence  of  the  positive  characters  of 
the  tubercular  disease.  The  positive  characters  of  acute  phthisis 
being  less  distinctive,  in  discriminating,  clinically,  between  this  and 
other  affections,  the  latter  are  to  be  excluded  by  the  absence  of  their 
diagnostic  traits. 

The  frequency  of  the  respirations,  dyspnoea,  lividity,  and  rapidity 
of  the  circulation,  might  lead  to  a  suspicion  of  disease  of  heart.  The 
latter  is  to  be  excluded  by  the  absence  of  the  positive  physical  signs 
which  denote  its  existence  when  present. 

Pneumonitis  is  excluded  by  the  absence  of  signs  denoting  solidifi- 
cation extending  over  an  entire  lobe  (in  the  adult),  which  is  oftener 
the  lower  lobe ;  by  the  physical  phenomena  showing  the  development 
of  disease  simultaneously  on  both  sides  ;  the  affection  not  travelling 
successively  from  lobe  to  lobe,  and  the  upper  portion  of  the  lung 
being  generally  found  to  be  especially  affected. 

The  existence  of  simple  acute  bronchitis,  either  of  the  ordinary  or 
capillary  form,  is  disproved  by  a  disparity,  in  a  certain  proportion  of 
cases,  existing  between  the  two  sides  in  the  resonance  on  percussion ; 
by  the  bronchial  rales  being  less  marked,  and  most  manifested  at  the 
summit  of  the  chest,  instead  of  over  the  inferior  posterior  surface  ;  by 
a  less  abundant  muco-purulent  expectoration ;  by  the  dyspnoea  and 
increased  frequency  of  respiration  being,  on  the  one  hand,  much 
greater  than  in  ordinary  acute  bronchitis,  and,  on  the  other  hand, 
less  marked,  the  immediate  danger  less  imminent,  and  the  career  of 
the  disease  longer  than  in  acute  general  capillary  bronchitis. 

The  affection  with  which  acute  phthisis  is  most  liable  to  be  con- 
founded is  typhoid  fever.  The  latter  affection  is  to  be  excluded  by  the 
absence  of  its  characteristic  abdominal  symptoms,  viz.,  tympanites, 
iliac  tenderness,  gurgling,  and  diarrhoea.  Diarrhoea,  however,  it  is  to 
be  borne  in  mind,  is  occasionally  a  prominent  symptom  during  the 
latter  period  of  acute  phthisis,  dependent  on  a  tuberculous  complication 
of  the  intestines.  The  presence  of  the  typhoid  eruption,  if  well  marked, 
settles  the  diagnosis ;  but  the  absence  of  the  eruption  is  not  proof 
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that  tbe  disease  ts  not  typhoid  feren  The  accelerated  breathmg 
dyspnoea  of  acute  phtiiisis  do  not  beloBg  to  the  Qatural  history  of 
typhoid  fever,  except  when  it  becomes  cQinplicated  with  pnemnonidar 
and  this  complication  is  ascertained  by  means  of  physical  signs* 
Even  with  a  pneumonic  compUeation,  it  is  extremely  rare  for  ihi 
irespiration  to  become  embarrassed  to  the  extent  which  obtains  in 
oaeeg  of  acute  phthisis- 
Typhoid  fever  is  farther  diatingnished  by  being  preceded  by  a  pro- 
dromic  period,  by  the  earlier  occorrenee  of  the  peculiar  mental  con- 
dition^ as  well  as  its  greater  prominence^  and  by  the  pnlmonary 
symptoms,  when  present,  being  developed  secondarily,  at  a  period 
more  or  less  remote  from  the  date  of  the  attack.  It  is  chiefly  when 
cases  first  come  under  observation  at  a  late  period  in  the  disease,  and 
it  is  impossible  to  obtain  an  account  of  the  previous  history  from  the 
patient,  or  others,  that  the  differential  diagnosis  is  attended  with  real 
difficulty* 


ReTEOSPECTIVE   DiAQNOSIS  of  TUBBECITLOSIS, 


The  frequency  with  which  small  cretaceous  formations,  indnrationSi 
and  pucker ings,  are  found  after  death  in  the  bodies  of  persons  who 
have  not  died  from  pulmonary  disease,  renders  it  probable  that  a 
small  tuberculous  deposit  often  takes  place  and  is  arrested|  in  conse- 
quence either  of  a  liaiitation  inherent  in  the  disease,  or  from  certain 
influences  brought  to  bear  upon  it,  without  advancing  through  its 
usual  changes,  and  not  producing  any  serious  injury  of  the  piJinonary 
organs.'  Clinical  observations  confirm  the  correctness  of  the  suppo- 
sition that  an  arrest  of  tuberculosis  may  take  place,  the  deposit  ceas- 
ing, the  symptomatic  evidences  of  the  disease,  if  present,  disappearing, 
and  the  patient  recovering  perfect  health*  In  making  examinatioDB 
of  the  healthy  chesty  I  have  met  with  instances  in  which  a  slight 
disparity  was  found  in  the  percussion  and  respiratory  sound  at  the 
summit,  not  attributable  to  any  want  of  symmetrical  conformation, 
and  not  in  accordance  with  the  laws  regulating  the  normal  variations 
between  the  two  sides.  On  inquiry,  it  appeared  to  be  a  rational  coo- 
elusion,  that  at  a  former  period,  these  persons  had  been  affected  with 
a  small  tuberculous  deposit.     The  circumstances  which  rendered  this 

*  Dr.  W.  T.  Gairdner  suggests  that  thn  indarations  frequently  found  iu  ibe  Itmgt  and 
attribnied  to  tiibe^*uloua  deposit,  are  frequently  due  to  collapse  of  lobulct  froi:a 
chial  obstruction,    8m  Art  in  Btit*  and  ?oi»  MeA,  C\iH.lA^*v%k?sA^  TCfe^ted  to. 
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supposition  probable,  were  certain  significant  symptoms,  such  as  per- 
sisting cough,  loss  of  weight,  and  in  one  instance  haemoptysis,  which 
had  existed  years  before,  continued  for  a  time,  and  in  the  intermediate 
period  the  persons  had  been  free  from  any  obvious  indications  of  a 
pulmonary  affection.  The  physical  phenomena  in  these  cases  consisted 
in  dulness  at  the  left  summit,  with  feebleness  and  diminished  vesicu- 
larity  of  the  respiratory  sound.  These  signs,  if  slight,  in  view  of  the 
normal  disparity  frequently  existing  between  the  two  sides,  possess 
much  greater  significance  as  evidence  of  past,  as  well  as  present 
tuberculous  disease,  when  they  are  found  at  the  summit  of  the  left 
side. 

I  have  also  preserved  notes  of  examinations  in  several  cases  in 
which  the  symptoms  and  physical  signs  were  considered  as  indicating 
unequivocally  the  existence  of  tuberculosis,  and  the  patients  afterward 
recovered  excellent  health,  the  pulmonary  symptoms  gradually  dis- 
appearing. A  captious  reader  might  suggest  that  in  some  of  these 
instances  an  error  of  diagnosis  was  committed.  I  am  far  from  pro- 
fessing not  to  have  committed  such  errors,  but  in  the  cases  to  which 
I  refer,  the  evidence  was  quite  positive,  and  of  a  character  not  easily 
mistaken.  In  some  of  these  cases  I  have  examined  the  chest  after 
recovery,  and  found  a  persisting  disparity  between  the  two  sides,  con- 
sisting of  comparative  dulness  on  percussion,  with  relative  feebleness, 
and  an  approach  to  the  characters  of  the  broncho-vesicular  respira- 
tion. 

Arrested  tuberculosis,  therefore,  is  to  be  included  among  the  con- 
ditions giving  rise  to  a  permanent  disturbance  of  the  symmetry  of  the 
chest  as  respects  the  phenomena  furnished  by  physical  exploration, 
and  not  indicating  present  disease.  In  view  of  this  fact,  it  is  im- 
portant, in  examinations  of  the  chest  which  disclose  a  slight  disparity 
at  the  summit,  more  especially  if  the  abnormal  modifications  are 
situated  on  the  left  side,  to  inquire  into  the  previous  history  of  the 
patient,  in  order  to  ascertain  whether  at  some  former  period  there  did 
not  exist  symptoms  rendering  it  probable  that  there  was  at  that  time 
a  tuberculous  deposit. 

But  it  is  suflSciently  established  that  recovery  from  tuberculosis 
may  take  place  after  an  abundant  deposit,  and  when  the  disease  has 
advanced  to  the  formation  of  cavities  of  considerable  size.  Gradual 
contraction  and  cicatrization  of  excavations  may  take  place,  or  they 
may  remain  in  a  stationary  and  innocuous  condition  ;  the  tuberculous 
matter  may  be  quiescent,  and  probably  its  complete  absorption  is  not, 
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ai  h&s  been  supposed,  impossible,'  Instaneefi  exemplifjing  recorir 
from  tuberculosis,  erea  when  considerably  adirancedp  it  may  readou 
bly  be  boped,  will  be  of  more  frequent  occurrence  than  heretofor 
in  cooseqiienoe  of  improved  riews  of  tbi^  patbologj  and  treatmeot 
the  disease.  I  am  acquainted  with  two  persona  who  have  been  af- 
fected with  tuberculosis,  as  shown  by  the  previous  historTt  one  for 
21,  and  the  other  for  28  years.  Both  have  had  repeated  hemor- 
rhages, with  cough  and  expectoration,  daring  the  periods  named, 
which  still  continue*  But  yet  both  enjoy  a  tolerable  amount  of 
health.  It  is  a  curious  fact  with  respect  to  these  cases,  that  the 
patients  are  husband  and  wife.  The  husband  was  tuberculous  at  the 
time  of  his  marriage ;  the  affection  in  the  case  of  the  wife  became 
developed  subsequently.  It  is  worthy  of  being  added,  that  in  both 
eaaea  the  disease  has  been  allowed  to  pursue  its  coarse  with  very  little 
medical  interference,  and  both  have  steadily  continued  to  perform 
the  active  duties  of  life^  the  husband  as  a  merchant,  and  the  wife  as 
an  active  superintendent  of  household  affairs. 

An  U lustration  of  recovery  fron\  an  abundant  tuberculous  deposit, 
and  of  the  subsequent  physical  signs,  is  afforded  by  a  case  in  which  I 
examined  the  chesty  noting  the  results,  five  years  ago,  and  an  oppor- 
tunity presented  of  repeating  the  examination  a  few  months  since.  At 
the  first  examination,  December,  1850,  the  patient,  a  female,  aged  19, 
had  been  affected  with  the  disease  for  two  years,  dating  from  the  occur- 
rence of  haemoptysis,  which  was  shortly  followed  by  cough  and  ex- 
pectoration. There  existed  marked  dulness  at  the  left  summit  in 
front  and  behind,  with  diminished  expansibility,  a  feeble  bronchial 
respiration,  and  weak  bronehophony.  At  the  summit  of  the  right  side 
the  respiration  was  broncho- vesicular.  The  patient  after  this  exami- 
nation passed  from  under  my  observation,  and  I  did  not  again  see 
her  till  I  was  requested  to  decide  on  the  propriety  of  her  being  ad- 
mitted as  a  novice  into  the  order  of  the  Sisters  of  Charity.  Her 
aspect  was  not  morbid.  She  had  a  fine  complexion,  and  considered 
herself  well  and  abundantly  able  to  perform  the  duties  of  the  religi- 
ous vocation  to  which  she  aspired*    She  had,  however,  a  slight  cough 

^  To  eoAsid^r  the  processeft  hy  wbich  Toooreij  Is  effeoted,  is  iKit,  or  course,  mppt^ 
pnnte  in  lb  la  work.  For  this  iho  Te&cter  ii  refefred  to  late  ureausea  on  tubeeculoeiis  and 
on  the  subject  of  jnorbid  anatom/.  I  would  paniculaily  recommend  the  late  essay  oo 
tubei^ulosis  by  Pfof-  J.  Huglies  Betineit  of  Edmbargh,  for  evidence  and  iJltisifwkplli  ^ 
rmiOvvry  from  [jhthUii.  And  I  avail  myself  of  tUift  opportunity  to  express  my  obliga^ 
tjons  to  Prof.  B,  for  tlie  privilege,  while  in  Edmburgb,  in  18&4,  of  eKamiiiiiig  the  spot^i* 
menB  which  are  figured  in  his  wof  k. 
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and  expectoration  chiefly  occurring  in  the  morning.  The  upper  third 
of  the  left  side  was  notably  depressed,  the  clavicle  having  also  some- 
if  hat  receded.  Dulness  on  percussion  was  marked  in  this  situation.  The 
respiration  was  feeble  on  the  left  side,  without  obvious  disparity  in 
pitch  or  quality.  The  difierence  in  intensity  was  marked.  A  pro- 
longed expiration  existed  on  the  left  side,  the  pitch  being  obscured 
by  a  sibilant  rale ;  on  the  right  side  an  expiratory  sound  scarcely  ap- 
preciable. The  vocal  resonance  was  notably  greater  on  the  left  side. 
The  subject  of  arrested  tuberculosis  and  recovery  from  the  disease 
is  one  of  very  great  interest  and  importance,  in  its  relations  to  patho- 
logical inquiries  and  the  management  of  the  disease.  It  is  foreign 
to  the  objects  of  this  work  to  consider  it  in  these  aspects.  The  main 
purpose  of  these  few  remarks,  as  implied  in  the  heading,  has  been  to 
illustrate  the  application  of  physical  exploration  in  supplying  data 
for  a  retrospective  diagnosis  of  the  disease. 


TUBBRCULOSIS    OP  THE  BRONCHIAL  GlANDS — ^BRONCHIAL  PHTHISIS. 

In  a  large  proportion  of  the  cases  of  pulmonary  tuberculosis,  the 
tuberculous  affection  extends  to  the  bronchial  glands.  Enlargement  of 
these  glands  belongs  among  the  varied  anatomical  conditions  repre- 
sented by  the  physical  phenomena  pertaining  to  the  disease,  not,  how- 
ever, giving  rise  to  any  special  signs  by  which  the  existence  of  this  com- 
plication can  be  determined  during  life.  But  the  tuberculosis  may  be 
limited  to  these  glands.  They  may  be  the  seat  of  a  tuberculous  deposit 
involving  a  considerable  increase  in  size  ;  and  by  means  of  processes 
similar  to  those  which  take  place  in  connection  with  tubercles  deposited 
in  the  pulmonary  structure,  cavities  may  be  produced,  communicating 
with  the  bronchia,  occasionally  opening  into  the  oesophagus,  and  some- 
times into  the  pleural  cavity.  The  glands  primarily  affected  are  those 
situated  near  the  bronchi ;  thence  the  disease  extends  to  the  glands 
imbedded  in  the  lungs,  in  the  direction  of  the  bronchial  subdivisions, 
and  also  to  those  in  the  neighborhood  of  the  pericardium,  the  oeso- 
phagus, and  the  large  vessels  in  the  anterior  mediastinum.^ 

In  all  these  situatiojis  the  bronchial  glands  are  frequently  affected 
as  a  complication  of  ordinary  pulmonary  tuberculosis,  especially  in 
children.  It  is  only  when  they  are  the  seat  of  a  tuberculous  deposit 
exclusive  of  pulmonary  tubercles,  that  the  disease  is  properly  distin- 

"Haase.    "^ 
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gnislied  as  Imn^hial  phthum*     Tuberculosis  limited  to  the  l>ronclital| 
glands  is  a  discjase  peculiar  to  childhood.     With  this  restriction 
early  life,  it  is  a  rare  form  of  didcasej  for,  if  not  preceded,  it  is  apt  tdl 
be  followed,  by  pulmonary  tubercles*      In  a  certain  proportioo 
the  eases  of  true  bronchial  phthisis  recoTery  t&kes  place.     This  pr 
portion  would  be  larger  than  it  ie,  escept  for  the  liability  during  thoj 
course  of  the  disease  to  the  oecurrence  of  ordinary  pulmoaaiy  tubep*J 
ciilo&is. 

The  diagnosis  of  bronchial  phthisis  is  desirable^  especially  in  vie 
of  the  fact  that  the  chances  of  recovery  are  more  than  in  ordiaa 
tuberculosis ;  and,  on  the  other  hand^  it  is  important  to  distinguisli  il 
from  simple  brouchitis  or  pertussisj  with  which  it  may  be  confounded 
these  affections  being  attended  comparatively  with  much  less  danger. 
In  either  case  the  dij^crimination  is  attended  with  difficulty,  in  pa 
from  the  obstacles  in  the  way  of  a  satisfactory  exploration  of 
chest  in  children,  and  partly  because  physical  signs  distinctive  of  thtl 
disease  are  often  wanting.     The  difficulty  of  discrimination  relates] 
more  particularly  to  the  differential  diagnosis  from  ordinary  tubercti-( 
losis,  with  which  it  is  so  frequently  associated. 

The  disease  coexists  with  cither  persisting  or  recurring  attacks  of 
bronchitis ;  the  symptoms  and  signs  of  the  latter  affection  are  there* 
fore  likely  to  be  present.     The  cough  ia  apt  to  assume  a  paroxysmalJ 
character,  resembling  that  of  hooping-coughi     (Edema  of  the  face  anil 
Bwelling  of  the  veins  of  the  neck  are  events  occasionally  occurringij 
arising  from  pressure  of  the  bronchial  glands  on  the  vena  cava-     Tl 
respiration  is  more  or  less  hurried.     The  loss  of  flesh  is  marked^  ba 
in  this  respect,  and  as  regards  other  symptoms,  during  the  course 
the  disease  remarkable  fluctuations  are  observed,^    The  lytnpbatil 
glands  of  the  neck  are  fi*equently  affected. 

As  regards  physical  ^igns,  feebleness  or  suppression  of  the  respirsr 
tory  sound  on  one  side  is  an  occasional  incidental  effect  due  to  pre 
sure  of  an  enlarged  gland  on  one  of  the  bronchi  or  its  larger  subdif 
eions,  Dulne^s  on  percussion  may  be  apparent  in  the  interscapularl 
regions.  The  bronchial  respiration  at  or  near  the  situations  where  it 
is  normally  sought  for,  fiz,,  in  the  interscapular  space  behind,  and  in 
the  neighborhood  of  the  sterno-clavicular  junction  in  front,  may  be 
abnormally  exaggerated.  Mucous  rales  are  more  abundant,  and  pos- 
sibly gurgling  may  be  observed  in  the  same  vicinity.  These  signs^ 
provided  pulmonary  tuberculosis  be   excluded  by  the  absence  of 

I  Vide  West  on  Diseaaes  of  Children,  Am.  Ed.  1S54,  p,  287, 
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the  physical  evidence  of  solidification  over  the  chest  elsewhere 
than  at  the  parts  just  named,  taken  in  connection  with  the  ra- 
tional evidence  of  phthisis,  viz.,  persisting  cough  and  emaciation 
and  sometimes  perspirations,  constitute  the  data  for  the  diagnosis. 
Assuming  all  these  data  to  be  available,  the  diagnosis  may  be  made 
with  much  confidence.  Even  if  the  positive  signs  are  wanting,  if 
the  history  and  symptoms  show  that  the  disease  involves  something 
more  than  bronchitis,  and  render  the  existence  of  phthisis  alto- 
gether probable,  provided  the  physical  signs  of  pulmonary  tubercu- 
losis are  also  absent,  reasoning  by  exclusion  there  is  good  ground  for 
the  opinion  that  the  patient  is  afiected  with  bronchial  phthisis. 
(Edema  of  the  face  and  swelling  of  the  veins  of  the  neck  constitute, 
in  connection  with  other  evidence,  a  significant  indication.  Enlarge- 
ment of  the  lymphatic  glands  of  the  neck  is  also  entitled  to  weight 
in  the  diagnosis. 


CHAPTEE  VL 

PULMONARY  (EDEMAS-GANGRENE   OF  THE  UNGS— PULMONAHTl 
APOPLEXT^^ANCEE   OF   THE    LUNGS— CANCER  IN  THE  MEDI- 
ASTINUM. 

The  affections  named  m  the  toaxlmg  of  this  chapter  will  complet 
the  list  of  those  which  in  their  anatomical  scat  have  relation  to  the 
air-cells  or  the  pulmonary  parenchyma.     The  order  in  which  theyar 
enumerated  corresponds  to  the  relative  frequency  of  their  occurrencei I 
Collectively  they  claim  a  much  leas  extended  consideration  than  ha 
heen  bestowed  on  each  of  the  affections  helonging  in  the  same  groaf 
which  have  constituted  the  subjects  of  the  three  preceding  chapters. 


PULMONAET  CEBEMA, 


The  anatomical  characters  of  oedema  of  the  lungs  are  due  to  bctohb 

eSusion  taking  place,  according  to  Rokitansky,  primarily  and  cbicfiy 
within  the  air-cellsj  the  infiltrationj  however,  extending  to  the  inter- 
vesicular  areolar  tissue.  The  volume  of  the  affected  lung  is  slightly 
augmented ;  it  does  not  collapse  or  crepitate  on  pressure-  The  yd- 
lowisli  limpid  fluid  which  oozes  in  abundance  on  section,  is  usually 
slightly  frothy^  showing  the  access  of  a  small  quantity  of  air  to  the 
cells ;  the  texture  is  solid,  resiatingj  non-elastic,  pitting  on  pressure 
as  in  subcutaneous  oedema. 

Pulmonary  cedema,  more  or  less  circumscribed,  is  found  very  fre* 
quently  as  an  anatomical  condition  incidental  to  nearly  all  affec- 
tions of  the  lungs  which  pro%^e  fatal.  It  occurs  as  a  consequence 
of  the  hypostatic  congestion  taking  place  in  the  latter  part  of  fevers 
and  various  diseases.  It  may  even  be  a  post-mortem  event.  De- 
veloped in  conjunction  with  other  pulmonary  affections,  the  phe- 
nomena to  which  it  gives  rise  are  so  interwoven  with  those  iDcident 
to  the  coexisting  morbid  conditionSj  that  their  recognition  is  imprac- 
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ticable.  It  is  only  as  an  independent  affection,  u  #.  disconnected 
from  other  pulmonary  diseases,  that  it  is  of  clinical  importance  in  a 
diagnostic  point  of  view.  As  a  separate  pulmonary  disease  it  is 
always  dependent  on  some  anterior  morbid  condition.  It  arises 
secondarily  in  the  course  of  organic  diseases  of  the  heart  accompanied 
by  mitral  regurgitation  or  obstruction,  and  more  rarely,  from  hyper- 
trophy affecting  the  right  ventricle.  It  may  also  proceed  from  the 
condition  of  the  blood  which,  at  the  same  time,  gives  rise  to  dropsical 
effusions  in  other  situations.  Hence  it  is  liable  to  occur  in  Bright's  dis- 
ease. These  pathological  relations  are  important  to  be  borne  in  mind 
with  reference  to  the  diagnosis.  When  the  serous  infiltration  takes 
place  rapidly  and  extensively,  as  has  been  sometimes  observed,  induc- 
ing death  suddenly,  it  has  been  termed  serous  apoplexy  of  the  lungs. 
Developed  in  the  course  of  heart-disease  or  general  dropsy,  it  is  not 
always  either  limited  to  or  most  marked  in  the  inferior  and  posterior 
portions  of  the  lungs  on  both  sides,  which  is  the  case  when  it  depends 
on  hypostatic  congestion.  It  may  exist  on  one  side  only,  and  be  con- 
fined to  the  superior  lobe.  In  a  case  which  recently  came  under 
my  observation,  the  oedema  occurring  in  connection  with  hydro-peri- 
eardium,  and  softening  of  the  heart,  moderate  serous  effusion  existing 
also  in  the  pleura  and  peritoneum,  the  upper  lobe  of  the  left  lung  was 
alone  affected. 

Physical  Signs. — (Edema  sufficient  in  amount  and  in  the  extent 
of  lung  affected  to  constitute  an  important  pathological  condition,  is 
accompanied  by  marked  dulness  on  percussion.  According  to  Skoda, 
the  tympanitic  quality  of  sound  may  be  elicited  over  lung  made 
dense  by  serous  infiltration,  as  in  cases  of  solidification  from  inflam- 
matory exudation  or  tubercle.  The  resistance  of  the  thoracic  wall 
over  the  oedematous  lung  is  notably  increased. 

Owing  to  the  presence  of  serous  liquid  in  the  air-cells  and  minute 
bronchial  tubes,  a  sub-crepitant  rale  is  discovered  on  auscultation. 
Occasionally,  the  rale  presents  all  the  characters  distinctive  of  the 
true  crepitant,  viz.,  finer  than  the  sub-crepitant,  dry,  equal,  and 
limited  to  the  inspiratory  act.  Such  instances  must  be  extremely 
rare  exceptions  to  the  rule,  that  fine  bubbling,  or  the  sub-crepitant 
rale,  belongs  to  this  form  of  disease. 

The  respiratory  sound,  when  not  obscured  by  the  presence  of  rales, 
is  found  to  present  more  or  less  of  the  characters  of  the  broncho- 
vesicular,  or  the  bronchial  modifications.  The  bronchial  respiration, 
however,  is  never  so  strongly  marked  in  oedema  as  in  cases  of  inflaixL- 
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matory  or  tuberculous  soHdification,  and  the  high-pitched  metaJlie 
quality  frequently  observed  in  connection  with  the  latter  morbid  ctm^ 
ditious,  does  not  belong  to  this  affection-  Great  feebleness,  and  i 
preaaion  of  the  respiratory  sounds  are  ofteoer  incident  to  cedemal 
to  pneumonitis  and  tuberculosis. 

The  vocal  resonance  may  or  may  not  be  increasod.  The  same  re-1 
mark  is  applicable  to  the  vocal  fremitus.  Aa  regards  the  BoufRt^  villi  J 
whispered  words,  I  am  unable  to  offer  the  results  of  any  observations*  | 

Inspection  furnishes  negative  results. 

Diagno9u, — The  symptoms  belonging  to  pulmonary  oedema  offeEl 
nothing  diagnostic.     With  more  or  less  cough,  and  the  expectoratio 
of  a  serous  or  mueo-serous  fluid,  the  respiratory  function  is  com  pro*" 
mised  in  proportion  to  the  degree  and  extent  of  the  cedema.     These 
are  the  only  symptoms  referable  to  the  morbid  couLlition  of  the  longs ^ 
and  since  the  affection  occurs  as  a  complication  of  other  diseases 
symptoms  due  to  the  latter  are  intermingled.     Thus,  ia  the  large 
proportion  of  cases,  the  symptomatic  phenomena  arising  from  disease 
of  heart  are  present,  and,  in  other  cases,  hydrothorax,  together  with 
effusions  into  other  serous  cavitiesj  anasarca,  &c.,  dependent  on  disease.] 
of  the  kidneys* 

The  positive  signs,  as  has  been  seen,  are  dulness  on  percussion,  and 
a  sub-crepitant  rale.    These  signs  being  present  over  a  portion  of  the  , 
chest,  on  one  or  both  sides,  with  or  without  the  eharact^^rs  of  iha 
broncho- vesicular  or  the  bronchial  respiratioHi  ej^aggeratcd    voealJ 
resonance  and  fremitus,  and  accompanied^  by  more  or  loss  acceleratio 
and  labor  of  the  respiration,  the  diagnosis  involves,  firsts  their 
ciation  with  diseases  in  connection  with  which  eedema  ia  known  to 
occur;  and,  second,  the  exclusion  of  other  affections  in  which  solidifi- , 
cation  of  I«ng  takes  place,  more  especially  pneumonitis^  and  the  hy--^ 
postatic  coDgestion,  or  pseudo-pneumonitis,  which  is  incident  to  the 
course  of  fevers,  and  some  other  diseases,  particularly  toward  the. 
close  of  life.     If  the  above-mentioned  physical  signs  become  de^J 
veloped  in  the  course  of  an  organic  affection  of  the  heart,  especiallyJ 
if  attended  with  obstruction  to  the  pulmonary  circulation,  such  as  is 
incident  to  diseases  affecting  the  mitral  orifice,  or  in  conjunction  witk 
general  dropsy,  the  occurrence  of  oedema  is  established  with  con 
siderable  certainty,  provided  we  are  satisfied  of  the  non-existence  of 
the  affections  to  be  excluded.    The  existence  of  ordinary  pneumonitis 
is  rendered  improbable  by  the  absence  of  pain,  of  the  charaeteristie-J 
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sputa,  of  febrile  movement,  and  the  physical  signs  denoting  solidifi- 
cation of  lung  from  the  deposit  of  inflammatory  exudation,  viz.,  a 
well-marked  and  intense  bronchial  respiration,  bronchophony,  and  the 
true  crepitant  rale.  The  latter  sign,  however,  it  is  to  be  borne  in 
mind,  may  be  observed  in  cases  of  oedema.  Hypostatic  congestion, 
as  already  stated,  involves  oedema  as  an  anatomical  element.  To 
make  the  distinction  clinically  under  the  circumstances  which  attend 
the  development  of  hypostatic  congestion,  is  unimportant.  (Edema 
is  most  apt  to  affect  the  inferior  and  posterior  portions  of  both  lungs 
simultaneously,  but  this  rule  is  invariable  with  respect  to  hypostatic 
congestion.  The  latter  condition  is,  therefore,  of  course  excluded 
whenever  the  phenomena  denoting  oedema  are  manifested  at  the  supe- 
rior and  anterior  portion  of  the  chest. 

With  hydrothorax,  oedema  need  not  be  confounded.  The  change 
of  level  of  the  liquid  with  the  different  positions  of  the  patient,  suflSce 
to  indicate  the  former.  But  the  two  affections  may  coexist.  To  de- 
termine the  fact  of  this  coexistence  may  not  be  easy.  The  presence 
'of  the  sub-crepitant  rale,  and  the  modifications  of  the  respiratory 
sound  due  to  solidification,  viz.,  the  broncho-vesicular  or  bronchial 
respiration,  superadded  to  the  physical  evidence  of  liquid  in  the 
pleura,  taken  in  connection  with  the  existence  of  general  dropsy,  may 
enable  the  diagnostician  to  make  out  this  combination.  Practically, 
however,  success  is  not  very  important. 

SUMMARY  OP  PHYSICAL  SIGNS  BELONGING  TO  PULMONARY  OEDEMA. 

Absence  of  vesicular  resonance  on  percussion,  with  increased 
parietal  resistance;  sub-crepitant,  and,  occasionally,  the  crepitant 
rale ;  broncho-vesicular  or  the  bronchial  respiration,  never  intense  or 
metallic ;  absence  of  respiratory  sound ;  increased  vocal  resonance 
and  fremitus  uncertain,  and  rarely,  if  ever,  present  in  a  marked 
degree. 

Gangrene  of  the  Lungs. 

Since  the  time  of  Laennec,  writers  have  considered  gangrene  of 
the  lungs  as  divisible  into  two  forms,  viz.,  diffuse  and  circumscribed. 
In  diffuse  gangrene,  a  considerable  extent  of  lung  is  affected,  gene- 
rally, the  whole  or  the  greater  part  of  a  lobe,  and  the  boundaries 
of  the  gangrenous  portion  are  not  sharply  defined.     Both  varieties 
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are  eiceedmglj  rare^  but  of  the  cases  that  occur,  those  of  the  diffiafe 
form  are  vastly  less  frequent* 

CircEmacribed  gangrene  is  luore  limited  in  extent,  and  a  well-de- 
fined line  of  demarcation  separates  the  affected  part  from  the  adjacent 
pulmonary  structure*  The  gangrenous  portion  Taries  in  ske  from 
that  of  a  bean  to  a  hets'a  egg*  A  single  portion  only  may  be  affected, 
or  the  disease  may  attack  several  distinct  parts.  The  gangrene  leadi 
to  sloughing^  as  in  other  situations^  The  decomposed  lung-substance, 
reduced  to  a  dark,  greenish,  fetid,  diffluent  mass,  is  evacuated  genertdly 
through  the  bronchial  tubes,  but  occasionally  into  the  pleural  canty. 
Two  instancea  of  the  latter  hare  fallen  under  my  obserTation*  It  ba 
been  known  to  find  its  way  into  the  oesophagus,  and  into  the  peri- 
toneal canty*  After  the  evacuation  has  taken  place,  an  excaTatioa 
remains,  proportionate  in  size  to  the  extent  of  the  gangrene.  In  i 
certain  ratio  of  cases,  cicatrization  takes  place,  and  a  coniplete  cmt 
is  effected ;  or,  if  the  disease  da  not  end  fatally,  a  cavity  may  remain 
for  an  indefinite  period*  Br*  Gerhard  has  reported  a  case  in  irtich 
an  excavation  was  found  post-mortem^  nine  years  after  the  date  ef 
the  disease* 

The  anatomical  conditions  which  are  represented  by  physical  sigui 
are,  in  the  first  place^  solidification  of  the  pulmonary  structure,  until 
the  sloughing  of  the  affected  portion  of  lung  is  aecompIiEhed.     The 
extent  of  the  solidification  will  at  least  be  equal  to  the  size  of  the 
gangrenous  portion  or  portions-     But  it  is  often  more  eztensiTe,  for,      i 
in  a  certain  proportion  of  cases,  the  gangrene  occurs  in  the  course  of     i 
pneumonitis,  and  when  not  preceded  by  pneumonitis,  inflammatoTy      | 
exudation,  and  oedema,  taking  place  secondarily,  extend  to  a  greater 
or  less  distance  around  the  eschar*     A  cavity,  left  by  the  remov^al  ^{ 
the  deeompoaed  portion  of  lung,  constitutes  a  second  anatomical  con- 
dition. The  occurrence  of  bronehitia,  affecting  the  tubes  iu  proximity 
to  the  gangrene,  and  the  presence  of  hquid  in  these  tubea^  also  gtri 
rise  to  physical  signs. 

Circumscribed  gangrene  is  most  apt  to  occur  in  the  inferior  lobes 
oftener  situated  near  the  surface,  but  occasionally  deep! j  sealed  |  en 
the  other  hand,  diffuse  gangrene  attacks  by  preference  tlie  upper 
lobes. 

Ph^meal  Signs. — The  physical  signs  belonging  to  guigi^ne  of  the 
Itings  are  divisible  into  1st,  those  which  represent  the  condition  of 
solidificatian  prior  to  the  separation  and  remoTil  of  the 
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pulmonary  Bubstance ;  2d,  those  due  to  the  circumscribed  bronchitis 
incidental  to  the  disease,  and  to  the  presence  of  liquid  in  the  bron- 
chial tubes ;  and  3d,  those  distinctive  of  an  excavation.  Inasmuch 
as  the  diagnosis  of  the  affection,  as  will  be  seen  presently,  is  rarely 
made  prior  to  the  appearance  of  the  gangrenous  matter  in  the  expec- 
toration, and,  from  the  insidious  manner  in  which  the  affection  is  deve- 
loped, examinations  of  the  chest  often  being  omitted  until  the  event 
just  mentioned  occurs,  the  phenomena  characteristic  of  this  period  are 
determined  inferentially,  and  from  isolated  cases  which  have  been 
reported.  Deductions  based  on  an  analysis  of  recorded  cases  are 
wanting,  and  this  desideratum  is  the  less  readily  supplied,  owing  to 
the  great  infrequency  of  the  disease.  Diminished  vesicular  reso- 
nance on  percussion,  or  dulness  more  or  less  marked,  will  be  propor- 
tioned to  the  size  of  the  gangrenous  portion  of  lung,  its  proximity 
to  the  surface,  and  the  extent  of  superadded  solidification  from  ante- 
cedent or  consecutive  inflammatory  exudation,  and  oedema.  When 
the  gangrene  occurs  as  a  result  of  pneumonitis,  the  dulness  will  be 
likely  to  extend  over  the  space  occupied  by  an  entire  lobe.  But  if 
the  gangrene  be  circumscribed,  seated  in  the  interior  of  a  lobe,  and 
the  surrounding  inflammatory  exudation  be  limited,  the  percussion- 
dulness  will  be  confined  to  a  comparatively  small  area,  and  may  not 
be  discovered  even  by  the  most  careful  exploration.  If  the  affection 
supervene  on  an  attack  of  pneumonitis,  percussion  furnishes  no  infor- 
mation which  could  warrant  a  suspicion  that  gangrene  had  taken 
place ;  and  if  the  affection  be  developed  without  being  preceded  by 
the  evidence  of  inflammation  of  the  lungs,  the  existence  of  dulness, 
if  discoverable,  will  be  often  overlooked,  or  if  discovered  may  not  be 
attributed  to  gangrene. 

Auscultation  in  the  part  of  the  chest  where  dulness  is  found  to 
exist,  may  furnish  the  respiratory  and  vocal  signs  of  solidification, 
viz.,  more  or  less  of  the  elements  of  the  bronchial  respiration,  and 
increased  vocal  resonance,  or  bronchophony.  Rationally  considered 
it  would  be  anticipated  that  during  the  decomposing  processes  lead- 
ing to  softening  and  diffluence  of  the  gangrenous  mass,  marked  feeble* 
ness  or  extinction  of  respiratory  sound  would  be  a  result  often  ob- 
served ;  and,  also,  absence  of  reverberation  and  transmission  of  the 
voice.  Bubbling  rales,  the  mucous  or  sub-crepitant,  are  heard  in  the 
vicinity  of  the  affected  part,  but  they  have  been  observed  to  extend 
over  a  larger  space  than  that  corresponding  to  the  gangrenous  por- 
tion of  lung.     These  rales  are  due  to  incidental  bronchitis,  and  at  a 
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later  period  to  liquid  in  the  bronchial  tubea  derived  from  the  eieaii- 
tion.  It  is  possible  that  a  true  crepitant  rale  may  be  produced  tj 
the  secondary  inflammation  of  the  pulmonary  pareDchyma  sarroiiad- 
tog  the  circumscribed  gangrenous  portion. 

When  an  excavation  has  been  produced  and  a  hronchisl  oonnninu* 
cation  established,  carernotm  signs  succeed  those  due  to  Bolidificatio>iL 
The  caTerootis  respiration  I  have  observed  well  marked  in  a  gangr^ 
nous  excavation.  Gurgling  will  be  heard  at  variable  periods,  and 
sometimes  pectoriloquy. 


I 
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Dlag7io9k. — The  symptoms  of  gangrene  of  the  Inngs^  before  iim 
matter  of  expectoration  contains  portions  of  the  decomposed  polmo^ 
nary  substance,  are  not  distinctive  of  the  affection.     In  a  eeflaia 
proportion  of  cases  pneumonitis  precedes,  and  the   symptoms,  of 
course,  are  those  of  the  latter  aff^ection.     EsEcIusive  of  these  eaaei^ 
the  symptomatic  phenomena  referable  to  the  lungs  are  often  Tagia 
Cough,  with  expectoration,  denoting  bronchitis,  may  be  present,  and 
obscure  pains  in  the  chest,  accompanied  by  febrile  movement,  marked^^ 
prostration,  and  general  malai»e.     The  disease  may  be  developed  with-^^H 
out  any  symptoms  which  direct  attention  to  the  chest.     Gangreoe  of 
the  lungs,  in  fact,  is  rarely  a  purely  primary  affection.     It  occurs  iJi- 
the  course  of  fevers,  in  connection  with  epilepsy,  cerebral  affectiomj 
involving  insanity,  the  effects  of  intemperance,  etc.     Ill uat rations  of] 
the  several  pathological  connections  just  mentioned  have  come  under 
my  observation.     The  disease  is  rarely  Buspected  until  it  m  declared 
by   characters  of  the  expectoration  which    are    highly  distinctiviv 
A  remarkable  fetor  of  the  expectoration  is  the  most  characteristic 
trait.     The  odor  is  of  the   peculiar  kind  called  gangrenous,    nnd   la^^ 
similar  to  that  of  other  moist  tissues  undergoing  decomposition,  while^^ 
in  contact  with  living  partsJ     It  is  intense,  rendering  the  atmosphere 
of  the  apartment  frequently  almost  insupportable.     It  is  generally 
perceptible  in  the  patient's  breath,  but  is  much  greater  during  acta 
of  coughing,  even  when  unaccompanied  by  expectoration,  and,  in  some 
instances,  is  confined  to  the  breath  expired  in  coughing*     The  matter! 
expectorated  is  at  first  of  a  dirty  grayish  or  greenish  color,  resemblii 
the  diiBuent  decomposed  substance  of  lung,  found  in  the  gmngrenoi] 
parts  after  death,  in  cases  in  which  its  removal  had  not  been  accom- 
plished during  life«     Subsequently  the  expectoration  becomes  pv 

*  The  odor  is  sajfi  by  LouU  antl  Grisolle  to  be  stercoraceoui.      Il  has  not  appeared  i 
me  to  bsvd  that  eliiiriiet«r  in  the  ca^a  that  ha 7a  come  under  my  observrntloii. 
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lent,  and  the  fetor  diminishes  or  may  disappear.  Even  before  the 
eschar  has  been  removed,  the  fetor  is  sometimes  observed  to  be  inter- 
mittent, owing  probably  to  the  occurrence  of  transient  obstructions  of 
the  bronchial  tubes  leading  to  the  gangrenous  mass.  If  perforation 
of  the  lung  ensue,  the  fetor  may  diminish  or  cease. 

The  diagnosis  hinges  on  the  distinctive  characters  pertaining  to  the 
breath  and  expectoration.  Without  these  it  would  be  impossible  to 
determine  the  existence  of  gangrene.  But  a  gangrenous  fetor  is 
not  alone  sufficient  to  establish  the  diagnosis.  This  is  an  occasional 
symptom  in  bronchitis,  in  abscess  following  pneumonitis,  in  the  caver- 
nous stage  of  tuberculosis,  and  in  pneumo-hydrothorax.  There  are, 
however,  certain  circumstances  connected  with  this  symptom  which 
render  it  almost  pathognomonic  of  gangrene,'  and,  on  the  other  hand, 
with  due  attention  to  the  points  involved  in  the  differential  diagnosis 
from  the  several  affections  just  named,  the  discrimination  is  rarely 
attended  with  much  difficulty.  If  the  expectoration  suddenly  assume 
a  gangrenous  fetor,  at  the  same  time  becoming  copious  and  present- 
ing the  appearances  characteristic  of  decomposed  pulmonary  sub- 
stance, the  existence  of  gangrene  is  quite  certain.  The  diagnosis  is 
rendered  still  more  positive  if,  prior  to  the  irruption  of  this  peculiar 
matter,  the  expectoration,  as  is  sometimes  the  case,  had  been  slight 
or  altogether  wanting.  And  it  is  established  beyond  question  if,  prior 
to  the  characteristic  expectoration,  the  physical  evidence  of  circum- 
Bcribed  solidification  had  been  ascertained,  and  subsequently  the 
cavernous  signs  are  discovered  in  the  same  locality. 

In  the  absence  of  the  circumstances  just  mentioned,  precision  of 
diagnosis  is  to  be  based  on  the  exclusion  of  the  other  affections  in 
which  fetor  of  the  breath  and  the  expectoration  is  an  event  of  rare 
occurrence. 

Occurring  in  the  course  of  bronchitis,  and  due,  probably,  to  slough- 
ing of  minute  portions  of  the  bronchial  mucous  membrane,  it  rarely, 
if  ever,  attains  to  the  intensity  common  in  pulmonary  gangrene.  It 
is  always  preceded  and  accompanied  by  the  symptoms  of  bronchitis. 
It  is  developed  less  suddenly.  The  gangrenous  matter  is  not  apparent 
in  the  expectoration,  or,  at  all  events,  is  less  abundant.  The  physical 
signs  of  solidification  succeeded  by  those  denoting  an  excavation  are 
wanting. 

An  abscess  following  pneumonitis  offers  the  same  physical  signs 
as*  when  gangrene  results  from  that  disease.  The  purulent  matter 
expectorated  in  the  former  case  is  sometimes  fetid,  but  it  never  has 
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that  intense  fetor  wbicli  occu^  in  the  latter  case-     The  cooteots  of 

a  pneumonic  abscess  do  not  present  the  dark,  sanious  appeamiice 
which  characterizes  liquefied  gangrenous  lung^substaoce^     On  these 
characters^  associated  with  intense  fetor,  succeeding  an  att&ck  ©f  j 
pneumonitis)  may  be  confidently  predicated  the  opinion  that  gangraie  * 
has  taken  place. 

The  sloughing  of  small  portions  of  lung-substance  ifithin  a  tuber- 
cnlous  cavity  occasionally  communicate  a  gangrenous   odor   to  the 
expectoration,  very  rarely,  however,  to  the  extent  which  obtains  in 
gangrene.     But  the  antecedent  history^  the  present  symptoms^  ud . 
the  physical  signs  at  this  stage  of  tuberculosis,  sufficiently  edtabliih  < 
the  disease  if  present ;  and  on  the  other  hand,  faOure  to  discover  tke  i 
evidence  derived  from  these  sources  disproves  the  existence  of  th# 
disease  if  it  be  not  present. 

Pneumo-hydro thorax,  which,  as  has  been  stated,  may  result  from 
perforation  of  the  pleura  in  connection  with  gangrene,  is  sufficiently 
evidenced  by  physical  signs,  or  it  is  easily  excluded  by  the  absenea 
of  these  signs. 

In  some  very  rare  instances  a  superficial  gangrenous  slough,  limited 
in  extent,  may  escape  into  the  pleural  cavity  without  any  communi- 
cation with  the  bronchial  tubes.  This  occurred  in  a  case  coming 
under  my  observation.*  Under  these  circumstances  the  diagnostic* 
symptom,  fetor  of  the  breath  and  expectoration,  may  be  wanting. 
Acute  pleuritis  eventuating  in  pneumo-hydrotborax  will  be  the  result, 
and  the  prior  existence  of  gangrene  may  be  suspected ;  bat  to  est#* 
Wish  the  fact  is  impossible- 
Gangrene  of  the  lungs  is  to  be  looked  for  oftcneat  in  children,  nexi 
in  adults,  and  last  in  aged  persons.*  In  four  of  five  cases  occurring 
in  children  which  were  observed  by  Boudet,  a  gangrenous  affeetion 
was  seated  in  other  organs  as  well  aa  in  the  lung*  and  in  two  eases 
both  lungs  were  gangrenous.  The  coexistence  of  gangrene  in  other 
situations  is  a  point  of  some  importance  with  reference  to  the  diag- 
nosis. 


SUMMABY  Of  PaTSICAL  SIQNS  BELONGINO  TO  GANGRENE  OF  THE    LU^QE, 

Dulness  on  percussiouj  varying  in  degree  and  extent,  unlest  the 
gangrenous  portion  be  quite  limited,  and  deeply  seated.  Bronchial 
respiration,  or  suppression  of  respiratory  sound  within  the  area  of 

^  The  emae  ii  detviled  in  E«Btiy  on  Chmtiic  PJeuriaj  by  Ibo  author,  ]Mig«  4d. 
■  Dr.  Erneit  Boudet,  in  Arcbi vejs  G^nfeimle*  d©  Midecine,  4  S*rie,  1843. 
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dulness  on  percussion ;  increased  vocal  resonance  or  bronchophony 
and  fremitus,  occasionally  present ;  mucous  or  sub-crepitant  rales  in 
the  vicinity  of  the  gangrenous  portion ;  possibly,  a  true  crepitant 
rale ;  subsequent  to  the  occurrence  of  fetid  expectoration,  cavernous 
respiration,  gurgling,  and  in  some  instances  pectoriloquy. 


Pulmonary  Apoplexy. 

Pulmonary  apoplexy  is  a  term  used  to  designate  extravasation  of 
blood  into  the  parenchyma  of  the  lungs.  The  term  is  an  unfortunate 
one,  and  for  the  sake  of  conformity  to  the  nomenclature  now  in 
vogue,  it  is  desirable  to  substitute  the  word  pneumorrhagia.  Extra- 
vasation may  take  place  primarily,  either  into  the  air-cells,  or  into 
the  interlobular  and  intervesicular  areolar  tissue,  the  blood  in  both 
cases,  unless  considerable  laceration  of  the  pulmonary  structure  be 
produced,  coagulating  and  forming  a  consolidated  mass,  resembling, 
BO  far  as  density  is  concerned,  a  hepatized  portion  of  lung.  The 
space  thus  solidified  varies  in  size,  frequently  being  less  than  a  cubic 
inch,  and  rarely  exceeding  four  cubic  inches.  The  extravasation 
may  be  confined  to  one  spot,  or  it  may  occur  at  several  isolated 
points.  In  some  very  rare  instances  it  extends  over  a  whole  lobe, 
and  even  over  the  greater  part  of  an  entire  lung.  The  limits  of 
solidification  are  sometimes  extended  by  oedema  of  the  pulmonary 
substance  surrounding  the  extravasation.  Absorption  of  the  efi'used 
blood  is  possible  ;  suppuration  may  ensue,  and  an  excavation  occupy 
the  site  of  the  apoplectic  mass ;  occasionally  gangrene  results.  In 
some  cases  the  extravasation  occasions  immediate  and  considerable 
laceration  of  the  pulmonary  structure,  and  a  cavity  is  at  once  formed, 
containing  fluid  and  coagulated  blood,  which  has  been  known  to  be 
evacuated  into  the  pleural  sac. 

Apoplectic  extravasations  are  most  apt  to  occur  in  situations  deeply 
seated  in  the  pulmonary  parenchyma,  near  the  roots  of  the  lungs,  or 
in  the  posterior  portion  of  the  lower  lobes. 

The  escape  of  blood  into  the  bronchial  tubes  giving  rise  to  haemop- 
tysis, occurs  only  when  the  extravasation  takes  place,  or  the  blood 
gains  access,  into  the  air-cells.  Tliis  constitutes  the  hcemoptoic  in- 
farctuB  of  Laennec.  In  the  larger  proportion  of  cases  of  pulmonary 
apoplexy,  hemorrhage  manifested  externally,  in  other  words,  haemop- 
tysis, does  not  take  place. 
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Ph^&tcal  Signs* — Diilnesa  on  percussion  will  be  marked  if  th«j 
portion  of  lung  solidified  be  of  considerable  size  and  Bituated  near  I 
tbe  pulmonary  superficies*  But  if  it  be  small,  or  if  the  extravasation  | 
occur  at  several  points  quite  limited  in  extent,  and  disseminated,  and! 
imbedded  beneath  tbe  surface  of  tlie  lung,  dulnesa  will  be  slight  of  j 
not  discoverable* 

The  development  of  anBCultatory  phenomena  involves  the  same] 
conditionSp  If  dulnesa  be  appreciable,  or  marked,  the  respiration] 
over  the  site  of  the  extravasation  may  be  found  to  be  suppressed,  orj 
to  present  more  or  less  of  tbe  characters  belonging  to  the  broncho- 1 
vesicular  or  the  bronchial  respiration.  But  if  the  size  and  sitnattoji  j 
of  the  consolidation  are  such  that  no  alteration  of  the  percusMoiw] 
resonance  is  apparent,  it  is  not  probable  that  any  diatinct  modification  1 
of  the  respiration  will  be  discovered.  Exaggerated  vocal  resonancflj 
and  fremitus  have  been  observed  over  an  amount  of  conaolidatioQ 
blood  sufficient  to  give  rise  to  dulness  on  percussion. 

Mucous  and  suh-crepitant  rales  are  often  heard  in  the  vicinity  of  j 
the  extravasation.  Occasionally  the  true  crepitant  rale  ia  iliaeaverelj 
over  or  near  the  situation  of  the  solidified  mass. 

If  an  excavation  be  produced,  the  cavernous  signs  may  be  developed. 


BiagnQEU, — Very  little  was  known  respecting  pulmonary  extrava-j 
sations  prior  to  the  researches  of  the  illustrious  discoverer  of  auscul*  j 
tation,  Laennec  supposed  that  they  wer«  always  accompanied  hji 
haemoptysis.  Subsequent  observations  have  shown  that  this  sytnptomJ 
is  present  in  only  a  certain  proportion  of  cases,  and,  also,  that  of  thu] 
instances  in  which  haamoptysis  occurs^  extravasation  into  the  pull 
nary  parenchyma  coexists  in  an  exceedingly  small  ratio*  It  followa] 
that  the  expectoration  of  blood  cannot  b€  counted  on  as  a  diagtiostiel 
indication  when  pulmonary  apoplexy  actually  exists,  and  that  still  j 
less  is  th€  existence  of  pulmonary  apoplexy  to  he  predicated  on  tht] 
expectoration  of  blood. 

Laennec  also  entertained  the  belief  that  the  physical  signs  of 
apoplectic  extravasation  were  quite  distinctive.    According  to  him|] 
absence  of  respiratory  sound  over  a  limited  area,  and  the  presenoo  * 
the  crepitant  rale  around  the  borders  of  this  space,  constitute  a  600**^ 
bination  which  is  diagnostic,  provided  haemoptysis  bo  present.    Ohser- 
vations,  however,  have  failed  to  establish  the  constancy  of  these 
associated  phenomena.     With  reference  to  the  crepitant  rale  in  this  | 
connection,  it  is  to  he  borne  in  mind  that  the  distinction  between  ilj 
and  the  suh-crepitant,  has  been  made  since  the  time  of  Laennec. 
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The  diagnosis  of  pulmonary  apoplexy,  in  fact,  can  rarely  be  made 
with  precision,  and  in  many  cases  is  wholly  impracticable.  The 
most  experienced  auscultators  concur  in  the  remark  made  by  Bouil- 
laud,  that  the  occurrence  of  extravasation  is  rather  guessed  at  than 
diagnosticated.  Aside  from  haemoptysis,  cough,  expectoration,  and 
embarrassment  of  the  respiration,  are  incident  to  the  affection,  but 
they  are  not  in  themselves  distinctive,  inasmuch  as  they  are  incident 
to  other  forms  of  disease.  The  suddenness  with  which  embarrassed 
respiration,  in  connection  with  hemorrhage  and  other  pulmonary 
symptoms,  is  developed,  is  a  circumstance  which  should  give  rise  to  a 
suspicion  of  extravasation.  A  patient  attacked  at  once  with  these 
symptoms,  having  been  previously  free  from  all  evidence  of  pulmonary 
disease,  has  some  affection  of  rapid  development,  and  this  feature  is 
accounted  for  on  the  supposition  of  an  apoplectic  effusion.  Pulmo- 
nary apoplexy  is  very  rarely,  if  ever,  a  primary  affection.  It  occurs 
secondarily,  in  the  vast  proportion  of  cases,  as  a  result  of  disease  of 
heart,  consisting  in* either  hypertrophy  of  the  right  ventricle,  or 
mitral  valvular  affection  involving  obstruction  at  that  orifice.  The 
latter  is  the  lesion  with  which  it  is  most  frequently  associated.  The 
symptoms  due  to  the  extravasation  will  therefore  be  commingled  with 
those  proceeding  from  the  heart  affection.  Its  connection  with  disease 
of  heart,  however,  is  a  point  to  be  taken  into  account  in  the  diag- 
nosis. The  presence  of  signs  and  symptoms  pointing  to  pulmonary 
apoplexy  derive  considerable  force  from  the  coexistence  of  cardiac 
lesions,  especially  contraction  or  patescency  of  the  mitral  orifice. 

Dulness  on  percussion  over  a  limited  space,  situated  not  at  the 
summit  of  the  chest,  and  more  especially  if  found  on  the  lateral  or 
posterior  surface,  together  with  the  auscultatory  evidence  of  solidifi- 
cation, or  suppression  of  respiratory  sound,  and  accompanied  by  diffi- 
culty of  respiration  suddenly  developed,  warrants  a  strong  suspicion 
of  extravasation.  The  sudden  development  of  embarrassed  respira- 
tion is  a  point  of  some  significance  ;  but  so  far  as  the  physical  signs 
are  concerned  there  is  nothing  in  them  to  distinguish  it  from  the 
solidification  produced  by  gangrene,  oedema,  or  carcinoma.  K 
haemoptysis  be  added,  or  if  the  expectoration  consist  in  part  of  a 
dark,  grumous,  bloody  liquid,  there  is  ground  for  a  presumption  of 
the  existence  of  pulmonary  apoplexy.  The  non-occurrence  of  fetid 
expectoration  strengthens  this  presumption  by  excluding  gangrene. 
A  bloody  expectoration  may  occur  equally  in  carcinoma,  but  other 
symptoms  and  signs  denoting  carcinoma  may  be  absent  so  as  to 
render  it  highly  probable  that  this  affection  does  not  exist. 
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If  the  phj&tcfti  signs  which  I  have  supposetl  to  be  preaent  are 
found  at  the  summit  of  the  chest  in  front  or  behind,  a  tuberculona  ■ 
deposit  is  Tastljr  more  probable  than  an  apoplectic  extraTasation ; 
and  under  these  circumstaoQes  the  occurrence  of  hEcmoptyais  renders 
the  fact  of  tuberculosis  still  more  probable*  The  liability  to  attri- 
bute tuberculous  solidification  accompanied  by  hasmoptysia,  in  certain 
cases f  to  pulmonary  apoplexy,  has  been  referred  to  in  the  chapter  on 
pulmonary  tuberculosis.  In  attempting  to  make  the  differential 
diagnosis  from  a  tuber culons  deposit,  situation  is  an  important  point, 
observations  ghowing  that  extrayasation  is  not  likely  to  occur  at  or 
near  the  spices  of  the  lungs,  where  tubercle  is  first  deposited  in  the 
vast  majority  of  cases.  The  coexistence  of  heart  diaeaao  is  another 
point  possesaiDg  diagnostic  significance  in  thia  discrimination,  since 
it  is  rarely  found  associated  with  pulmonary  tuberculosis. 

It  is  thus  seen  that  considerable  uncertainty  attends  the  diagnosis, 
in  cases  in  which  the  extravasation  is  sufficient  in  amount  to  give 
rise  to  well-marked  physical  signs*  And  it  is  to  be  borne  in  mind 
that  in  a  certain  proportion,  perhaps  the  majority  of  cases,  the  result 
of  physical  exploration  is  negative.  In  the  absence  of  physical 
signs  it  is  in  vain  to  attempt  to  reach  even  a  probable  opinion  aa  to 
the  existence  of  the  affection. 

The  difficulties  in  the  way  of  the  diagnosis  of  pulmonary  apoplexy 
render  its  iofrequency  a  subject  for  congratulation,  irrespective  of 
the  danger  to  life  which  belongs  to  it,  The  diagnosis  involves  a 
grave  prognosis.  In  a  case  which  came  under  my  observation,  ia 
which  it  occurred  as  a  complication  of  tuberculous  disease  of  the 
lungs,  death  took  place  so  suddenly  as  to  call  for  a  coroner's  inquest, 

SUMMAEY  OF   PHTSIOAL  SIGNS   BELONOINO  TO  PULMONARY    APOPLEXT. 

The  evidence  of  circumscribed  solidification,  furnished  by  percusaioa  [ 
and  auscultation,  present  in  a  certain  proportion  of  cases  only  >  moist 
bronchial  rales  occasionally  observed ;   cavernous  signs  succeeding  \ 
those  denoting  solidificatien  in  some  instances. 


Cancek  of  the  Lunqb. 

Notwithstanding  the  extreme  infrequency  of  cancer  of  the  lungfl^ 
the  disease  possesses  practical  interest  in  consequence  of  the  recent 
investigations  of  Stokes,  Walshe,  and  others,  with  reference  to  its 
diagnostic  characters,  which  are  better  established  and  more  reliabU 
than  in  the  instance  of  the   afi'ection  last  considered.     The  form 
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of  cancer  distinguished  as  encephaloid  is  that  generally  present 
when  the  lungs  are  the  seat  of  a  malignant  disease.  Examples 
of  the  affection  called  colloid  are  exceedingly  rare.  The  morbid  de- 
posit is  found  either  in  circumscribed  masses  or  nodules,  varying  from 
the  size  o£  a  hazel-nut  to  that  of  an  orange,  more  or  less  numerous, 
sometimes  limited  to  one  lung,  but  oftener  existing  in  both  sides ;  or, 
it  is  infiltrated  more  or  less  extensively  into  the  air-cells,*  giving  rise 
to  a  condition  Analogous  to  hepatization.  It  is  stated  that  when  the 
disease  is  primary,  the  cancerous  deposit  is  infiltrated,  and  that  the 
nodulated  variety  occurs  when  the  disease  is  developed  in  the  pulmo- 
nary organs  secondarily,  i.  e,  subsequent  to  a  deposit  in  other  organs. 
According  to  Rokitansky,  the  latter  is  met  with  oftener  than  the 
former  variety. 

In  proportion  to  the  cancerous  growth  the  pulmonary  structure  is 
destroyed,  and  the  surrounding  parenchyma  undergoes  compression. 
Solidification,  then,  is  a  morbid  condition  incident  to  the  disease,  re- 
presented by  physical  signs.  In  some  cases,  softening  and  elimina- 
tion through  the  bronchial  tubes  of  the  morbid  material  ensue,  giving 
rise  to  the  presence  of  liquid  in  the  tubes,  and  the  formation  of 
cavities.  Here  are  other  conditions  originating  physical  signs.  In 
infiltrated  cancer  the  affected  lung  suffers  reduction  in  volume,  and 
consequent  contraction  of  the  chest  follows.  This  variety  of  the 
disease  is  usually  limited  to  one  side.  The  bronchial  glands  are 
generally  involved.  Liquid  effusion  within  the  pleural  sac  not  infre- 
quently coexists. 

Cancer  is  very  rarely  found  associated  with  a  tuberculous  deposit. 

Physical  Signs. — If  the  deposit  consist  of  a  few  small,  dissemi- 
nated nodules,  the  intervening  parenchyma  being  healthy,  physical 
exploration  may  fail  in  furnishing  positive  results.  K  suflSciently 
large,  numerous,  or  aggregated,  and  especially  if  situated  near  the 
surface,  or  if  the  surrounding  lung-substance  be  oedematous,  the  phe- 
nomena denoting  solidification  will  be  more  or  less.marked,  viz.,  per- 
cussion— dulncss,  suppressed  or  enfeebled  respiratory  sound,  with  the 
characters  of  the  broncho-vesicular  or  the  bronchial  respiration,  and 
in  some  instances  increased  vocal  resonance. 

In  infiltrated  cancer,  physical  signs  are  more  constant  and  more 
marked.  The  percussion-sound  is  extremely  dull  or  flat,  the  vesicular 
resonance  over  the  middle  third  being  sometimes  replaced  by  tym- 

1  Rokitansky's  Path.  Anat  Am.  Ed.  1855,  toI.  4,  p.  100. 
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paDitic  sotioroysness.  The  dulness  may  extend  bejond  the  iiie£i& 
line  on  the  healthy  side.  The  sense  of  resistance  is  notably  m- 
creasecL  The  respiration  is  bronchial,  and  may  be  either  inteitti 
or  feeble.  The  respiratory  sound  is  sometimes  suppreeaed 
will  occur  when  the  calibre  of  the  bronchus  or  its  larger  difisii 
is  diminished  by  pressure  of  the  cancerous  deposit.  Increased 
resonance  and  bronchophony  are  observed  in  a  certain  proportion  tif 
cases.  The  heart-sounds  are  unduly  transmitted.  In  aboft,  tlie 
physical  signs  denote  complete  solidification^  which  is  greater  or  lea 
in  extent.  On  inspection,  flattening  or  contraction  of  the  affected 
aide  i;^  apparent,  hut  not  the  depression  of  the  shoulder  and  spmil 
curvature  J  which  result  from  chronic  pleurisy.  The  intercostal  de- 
pressions are  somewhat  deepened.  The  respiratory  movements  are 
diminished.  On  palpation,  the  vocal  fremitus  may  at  first  be  foaad 
to  be  increased,  and  afterward  lessened. 

If  softening  and  elimination  take  place,  the  physical  phenomena 
correspond  to  the  changes  in  the  physical  conditions  of  the  affected 
lung.    Percussion  elicits  more  sonorousness,  which,  however,  must 
non-vesicular  in  quality.      The  sense  of  resistance  is   diminish 
Mucous  rales  arc  now  more  or  less  prominent,  and  the   cavemoiis 
signs  may  become  developed. 

On  the  healthy  side,  in  cases  of  infiltrated  cancer,  or  of  the 
nodulated  variety,  if  the  latter  be  extensive^  and  limited  to  one  Inng, 
the  respiratory  murmur  will  be  abnormally  intense  or  exaggerated. 
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Drngnosu. — ^With  reference  to  the  symptoms  and  signs  involred  in 
the  diagnosis,  it  is  important  to  distinguish  cancer  of  the  lungs  &<iiii 
cancerous  tumors  situated  exterior  to  the  pulmonary  orgatis,  genermDj 
developed  in  the  mediastinum,  which  extend  into  the  chest,  displacing 
the  lung  and  other  organs.  I  shall  notice  the  diagnosis  of  mediastinal 
tumors  under  a  distinct  head.  Intra-thoracic  cancer,  however,  may 
exist  simultaneously,  both  within  and  exterior  to  the  lunga,  and  then 
the  phenomena  of  both  will,  of  course,  be  combined* 

Limiting,  at  present,  the  attention  to  cancer  seated  within  the 
ItingSj  in  the  vast  majority  of  cases ^  the  march  of  the  disease  is  ac- 
companied hy  symptoms  denoting  a  grave  pulmonary  malady,  ftnd 
some  of  which  possess  diagnostic  significance-  A  uniform  symptom 
is  congh,  which  is  at  first  dry,  but  at  length  is  attendod  by  an  ex^ 
pectoration  more  or  less  abundant,  and  presenting  variable  characters.' 
The  expectoration  consists,  for  a  time,  and  always  in  part,  of  matter 
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furnished  by  the  bronchial  mucous  membrane.  It  assumes  frequently 
a  purulent  appearance,  and  is  sometimes  fetid.  In  a  certain  pro- 
portion of  cases,  it  resembles,  according  to  Stokes,  black,  and  accord- 
ing to  Hughes,  red  currant  jelly.  This  appearance,  due  to  an  inti- 
mate admixture  of  blood  with  the  morbid  products,  is  regarded  by 
the  observers  just  named  as  highly  characteristic  of  the  disease. 
Pure  haemoptysis  occurs  in  a  large  proportion  of  cases  during  the 
course  of  the  disease ;  according  to  Walshe,  the  ratio  being  seventy- 
two  per  cent.'  It  is  possible  that  the  microscopical  characters  of 
cancer  may  be  discovered  in  the  sputa.  Pain,  more  or  less  severe,  in 
the  affected  side,  is  a  pretty  constant  and  persisting  symptom.  The 
pain  differs  in  character  in  different  cases,  being  acute  or  lancinating, 
dull  and  burning.  This  symptom  is  valuable  with  respect  to  the 
diagnosis.  The  respirations  are  increased  in  frequency  in  proportion 
to  the  extent  of  solidification  or  destruction,  and  sometimes,  although 
rarely,  dyspnoea  becomes  a  prominent  symptom.  Dysphagia  is  a 
symptom  noticed  in  some  cases  of  pulmonic  as  well  as  mediastinal 
cancer.  The  pulse,  for  a  considerable  period  during  the  progress 
of  the  disease,  is  not  notably  increased  in  frequency.  Marked 
febrile  movement  is  rarely  present.  This  is  a  negative  fact  of  im- 
portance in  a  diagnostic  point  of  view.  Emaciation  is  generally  less 
marked  than  in  most  cases  of  tuberculosis.  The  complexion,  in  a 
certain  proportion  of  cases,  denotes  anaemia,  and  may  present  the 
waxen  or  straw-colored  hue,  which  has  been  considered  heretofore  as 
highly  significant  of  malignant  disease. 

In  a  small  proportion  of  cases,  cancer  of  the  lungs  is  a  latent  dis- 
ease as  regards  symptoms.  And  when  it  is  limited  to  small,  cir- 
cumscribed, disseminated  deposits,  and  especially  if  these  are  about 
equally  distributed  in  both  lungs,  physical  exploration,  as  already 
stated,  may  not  furnish  positive  results.  But  if  the  extent  of  the 
affected  lung  be  sufficient  to  give  rise  to  the  signs  of  solidification, 
which  is  true  of , the  great  majority  of  the  cases  of  infiltrated  cancer, 
the  symptoms  and  history,  taken  in  connection  with  the  results  of 
exploration,  ire  generally  adequate  to  establish  a  diagnosis.  Under 
these  circumstances,  the  nature  of  the  disease  is  ascertained  not  so 
much  from  any  positive  diagnostic  characters,  as  by  excluding  other 
chronic  affections  also  involving  solidification  of  lung,  and  certain  of 
the  symptoms  as  well  as  signs  which  belong  to  cancer. 

'  The  analysis  by  Walshe  embraced  cases  of  cancer  of  the  mediastina  as  well  as  of 
the  lungs. 
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As  remarked  bj  Wakhe^  infiltrated  eancer  can  only  be  conlbuEdfed 
with  diseases  lessenmg  the  bulk  of  the  lung.     These  affections,  «s- 
clusive  of  cancer,  are  tuberctilosis,  chronic  pneumotutia,  chronic  pie 
riay,  and  the  affection  called  by  Corrigan  cirrhosis  af  the  lung, 
will  suffice  to  notice  the  points  involved  in  the  differential  dia^o 
from  these  affections  respectiTely. 

In  puhnonarj  tuberculosis^  the  physical  signs  of  solidificatiott,  will 
contraction  of  the  summit  of  the  chest,  are  equally  present ;  and  i^^ 
asmuch  as  this  affection  ib  as  frequent  as  cancer  is  rare,  the  pnb^ 
tioner  is  very  likely  to  mistake  the  latter  affection  for  phthisis.  Xtore- 
over^  certain  of  the  gymptoms  highly  characteristic  of  tubercnloss 
belong  to  the  history  of  cancer,  viz*,  bsemoptysis,  emaciation,  and 
anscmia.     The  di^^tinclive  circumstances  pertaining  to  both  signs  aad 
symptoms,  are,  however,  striking.     In  cancer,  the  solidification  fn 
quently  remains  for  a  considerable  or  even  a  long  period,  i,  e* 
months,  without  material  change ;  in  other  words,  without  sol 
and  excavation,  as  evidenced  by  the  development  of  mucom  iili% ' 
gnrgling,   and  the  cavernous  modification  of  respiration.      On  tlii 
other  hand,  with  an  equal  amonnt  of  tuberculous  deposit,  the  dgm 
just  mentioired  would  be  expected  to  supervene  more  uniformly,  and 
after  the  hip^e  of  a  shorter  period.      And  as  the  softening  and 
elimination  of  tubercle  go  on,  in  general^  more  extensively  aa  well : 
more  rapidly,  these  signs  become  more  strongly  marked  than  in 
course  of  c^incer-     In  the  latter  affection,  the  phenomena  due  to 
solidification,  viz.,  dulness  or  flatness^  with  suppression  of  respiralc 
sound,  or  the  bronchial  respiration,  and  perhaps  bronchophony,  con- 
tinue without  the  addition  of  the  contingent  adventitiouB  sonnds,  i 
rales,  for  a  longer  time  than  in  phthisis.     lu  infiltrated  cancer, 
deposit,  being  extensive,  and,  in  the  majority  of  cases,  limited  to  on 
lung,  the   affection  differs  from  phthisis  in  presenting  the  signs 
solidification  exclusively  on  one  side,  the  other  side  affording  no  Cf 
dence  of  disease.     With  a  similar  amount  of  tuber  pie  in  one  Itmg^j 
more  or  less  of  the  evidences  of  a  tuberculouB  deposit  in  the  other 
lung  would  be  expected.     The  two  circumstances  just  mentioned  are 
the  strong  points  in  the  differential  diagnosis,  so  far  as  concerns  the 
physical  signs.     As  regards  symptoms,  the  expectoration  of  matter 
resembling  currant  jelly^  which  occurs  in  a  certain  proportion  of  Qm^^ 
cases  of  cancer,  is  foreign  to  the  semeiological  history  of  tnhereidoiiflw^H 
Pebrile  movement,  or  marked  acceleration  of  the  pulse,  which,  in  llie 
majority  of  cases,  characterize  the  march  of  phtHsia,  da  not  mcar 
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till  late  in  the  progress  of  cancer.  Pain  in  the  chest,  exclnsive  of 
that  attending  the  occasional  attacks  of  dry,  circumscribed  pleurisy, 
does  not  belong  to  the  history  of  phthisis.  The  pleuritic  stitch-pain 
just  referred  to,  is  readily  recognized,  and  constitutes,  as  has  been 
seen,  one  of  the  characteristic  symptoms  of  tuberculous  disease. 
Cancer,  on  the  other  hand,  generally  gives  rise  to  persisting  pain, 
which  becomes  thus  a  prominent  feature  of  the  disease.  The  dis- 
turbance of  the  circulation  is  disproportionately  less,  compared  with 
the  pulmonary  symptoms,  than  in  cases  of  tuberculous  disease,  the 
pulse  frequently,  for  a  considerable  period,  remaining  nearly  or  quite 
natural.  Emaciation  is  not  so  prominent  a  feature  early  in  the  career 
of  the  disease  as  in  the  majority  of  the  cases  of  phthisis.  In  a  cer- 
tain proportion  of  cases,  cancer  of  the  lungs  coexists  with  a  cancerous 
deposit  in  some  part  where  its  characters  are  open  to  inspection  or 
manual  examination.  The  existence  of  cancer  elsewhere  than  in  the 
lungs,  with  pulmonary  solidification,  renders  it  altogether  probable 
that  the  latter  is  cancerous ;  and  if,  after  the  extirpation  of  a  can- 
cerous part,  the  occurrence  of  pulmonary  symptoms  and  signs  denotes 
some  grave  affection  of  the  lungs,  the  development  of  cancer  in  these 
organs  is  highly  probable,  since  observations  show  that, 'under  these 
circumstances,  they  are  apt  to  be  invaded. 

Attention  to  the  foregoing  points  of  distinction  will,  probably,  in 
a  large  proportion  of  cases,  enable  the  practitioner  to  discriminate 
clinically  between  the  two  affections. 

Chronic  pneumonitis  is  nearly  if  not  quite  as  rare  an  affection  as 
cancer  of  the  lungs.  It  is  attended  by  contraction  of  the  chest,  but 
in  a  less  degree  than  infiltrated  cancer.  A  cancerous  deposit  differs 
from  tubercle,  as  has  just  been  seen,  in  undergoing  less  uniformly 
and  more  slowly  the  processes  of  softening  and  elimination;  On  the 
other  hand,  it  differs  from  chronic  pneumonitis  in  the  greater  fre- 
quency with  which  it  eventuates  in  e^^cavation.  In  extensive  cancer- 
ous solidification,  the  percussion-dulness  sometimes  shows  the  exten- 
gion  of  the  disease  laterally  beyond  the  median  line.  This  does  not 
occur  in  chronic  pneumonitis.  Chronic  pneumonitis  generally  succeeds 
the  acute  form  of  the  disease.  Acute  pneumonitis  is  an  antecedent 
of  cancer  only  as  a  coincidence.  The  lower  lobe  of  the  lung  is  most 
prone  to  be  attacked  with  inflammation.  A  cancerous  deposit  is  most 
apt  to  take  place  in  the  superior  lobe.  Pure  hsemoptysis,  which  oc- 
curs in  a  large  proportion  of  cases  of  cancer,  very  rarely,  to  say  the 
least,  is  a  symptom  of  pneumonitis ;  nor  is  the  jelly-like  expectora- 
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tion  diatmctive  of  cancer  observed  in  cases  of  the  latter  affectw 

The  conciirrence  of  cancerous  deposits  elsewhere  than  in  the  Imigii 
has  the  same  dis^gnoatic  significance  as  in  the  differential  diagnoeti 
from  tuberculosis. 

lu  chronic  pleurisy,  niarked  contraction  of  the  chest  follows  die  d»- 
sorption  of  a  considerable  portion  of  the  liquid  efiusion.  AMimiog 
that  a  case  comes  under  observation  at  this  period  of  the  disea^  there 
is  a  possibility  of  mistaking  it  for  canccr>  But,  in  general,  if  a  aye 
have  not  been  observed^  either  from  the  beginningj  or  an  early  period 
in  the  disease,  the  previous  history  will  supply  facts  sufficient,  b 
conjunction  with  present  signs  and  symptoms,  to  render  the  character 
of  the  disease  abundantly  clear.  The  dlstinctiTO  circumstances,  how- 
ever, are  not  less  available  than  in  the  other  affections  which  ^e  to  be 
excluded  in  arriving  at  the  diagnoais  of  cancer*  The  contraction  d 
the  chest  is  greater  and  more  general  on  the  affected  side  in  chrome 
pleurisy  :  the  shoulder  ia  depressed,  the  spine  frequently  cur^^ed  in  a 
lateral  direction,  the  intercostal  spaces,  eicept  at  the  summit,  nar- 
rowed, and  the  respiratory  movements  more  diminished.  Unless  thfi 
liquid  effusion  be  completely  absorb ed^  flatness  and  absence  of  respi- 
ratory sound  extend  from  the  base  of  the  chest  upward  to  a  certain 
height.  But  it  ia  to  be  borne  in  mind  that  plearisy,  with  liquid  eSi]|^| 
sion,  may  occur  as  a  complication  of  cancerous  disease.  The  puhno-^i 
nary  and  general  symptoms  are  not  sufficiently  grave  for  an  amount 
of  cancerous  disease  sufficient  to  account  for  the  physical  Eigns^ 
Cough  and  expectoration  are  frequently  slight  or  wanting  in  chronifl^H 
pleurisy.  The  strength  and  weight  are  better  preserved*  HE^mo]!^^ 
tysis  occurs  but  rarely,  unless  the  pleurisy  be  complicated  with 
tubercle.  The  jelly-like  expectoration  peculiar  to  cancer  is  never 
observed. 

Cirrhosis  of  the  lung  with  dilatation  of  the  hronchiie  presentSi  i^ 
connection  with    thoracic  contraction,   this  distinctive  feature 
cancer^  viz*,  persistency  of  the  signs  of  solidification*     In  the  diffei 
ential  diagnosis  the  existence  of  the  latter  affection  is  determined 
disproved  by  the  absence  or  presence  of  bloody  expectoration  an 
pure  hsemoptysis ;  by  pain  being  either  wanting  or  prominent ;  by 
the  evidence  of  a  grave  affection,  which  belongs  to  the  history  of  can- 
cer, derived  from  loss  of  weight  and  strength,  and  the  physiognomy 
indicating  a  malignant  disease ;  or,  on  the  other  hand,  the  defidenc^l^ 
of  this  evidence,  which,  comparatively  speaking,  distinguishes  cirrho*^^ 
sis,  and  by  the  existence  or  non-existence 
situations  accessible  to  direct  examination. 
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SUMMARY   or   THE   PHYSICAL   SIGNS   BELONGING   TO  CANCER  OP 
THE   LUNGS. 

Absence  of  positive  signs,  if  the  cancerous  deposit  be  in  the  form 
of  small,  disseminated  nodules,  distributed  in  both  lungs.  Dulness 
on  percussion  with  the  auscultatory  signs  of  solidification,  when  the 
nodules  are  sufiBcient  in  number  and  size,  agglomerated,  accompanied 
by  oedema,  and  especially  if  limited  to  or  more  abundant  on  one  side. 
In  cancerous  infiltration,  contraction  of  the  chest  over  the  aflFected 
lung,  and  lessened  respiratory  movement.  Marked  diminution  or 
absence  of  vesicular  resonance  on  percussion,  with  or  without  the 
substitution  of  tympanitic  sonorousness,  and  marked  resistance  of . 
thoracic  wall.  Bronchial  respiration,  or  suppression  of  respiratory 
sound,  with  or  without  increased  vocal  resonance,  or  bronchophony, 
and  vocal  fremitus.  Undue  transmission  of  the  heart-sounds.  After 
a  time,  mucous  rales,  gurgling  ^and  cavernous ;  the  percussion-reso- 
nance greater  than  previously,  but  tympanitic.  Supplementary 
respiration  on  the  unafiected  side. 

Cancer  in  the  Mediastinum. 

Intrathoracic  cancer  exterior  to  the  lungs  may  originate  in  the 
pleura  or  mediastinum,  forming  one  or  more  tumors,  of  greater  or 
less  size,  displacing  and  compressing  the  pulmonary  organs,  the 
trachea  and  bronchi,  the  heart  and  its  large  vessels,  the  oesophagus, 
thoracic  duct,  and  nerves,  and  giving  rise  to  symptoms  and  signs 
which  distinguish  it  from  a  cancerous  afiection,  properly  speaking,  of 
the  pulmonary  organs.  Although  perhaps  strictly  more  appropriate 
to  include  cancerous  growths  exterior  to  the  lungs,  in  the  group  of 
diseases  afiecting  the  pleura,  which  will  constitute  the  subjects  of 
the  succeeding  chapter,  it  will  be  more  convenient  and  useful  to 
notice  them  in  the  present  connection,  in  order  to  present  their  diag- 
nostic traits  in  contrast  with  those  which  belong  to  the  same  disease 
seated  within  the  pulmonary  organs.  And  it  will  answer  every  pur- 
pose to  notice  cancer  in  the  mediastinum  exclusively,  since,  with  cer- 
tain qualifications,  which  will  readily  suggest  themselves,  the  points 
involved  in  the  diagnosis  are  the  same  as  when  the  affection  is  deve- 
loped at  any  other  point  within  the  chest  exterior  to  the  lungs.  More- 
over, the  principles  of  diagnosis  which  relate  to  cancer  in  the  medi- 
astinum will  apply,  with  very  few  modifications,  to   other  tumors 
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having  the  same  seat ;  and,  therefore,  it  will  suffice  to  coBsider 
symptoms  and  signs  belonging  to  the  former,  as  representing 
latter,  irrespeetive  of  certain  circumstances  distinctive  of  a  caQceronf 
affection,  which  will  bo  briefly  alluded  to. 

A  fact  already  stated  is  to  be  borne  in  mind,  viz.,  that  canoe?  ci- 
ists  exterior  to,  and  at  the  same  time  within  the  lungs,  in  a  cert^ 
proportion  of  cases. 

A  cancerous  growth  originating  in  the  mediastinuin,  will  ertcad 
into  one  or  both  sides  of  the  chest,  in  proportion  to  its  magnitude  wd 
the  direction  laterally  which  it  takes.  It  has  been  oftener  observed 
to  extend  into  the  right  than  into  the  left  side«  In  some  cases  U 
attains  to  such  size  as  to  fill  nearly  tbe  entire  thoracic  space  on  oac 
side,  and  also  a  considerable  portion  of  that  on  the  opposite  ^de. 
An  instance  of  this  kind  is  given  by  the  late  Prof.  Swctt/  m  which 
the  tumor  weighed  eleven  and  a  half  pounds*  The  tutnor  may  ex- 
tend in  either  lateral  direction  about  equally,  compressing  both  langs 
alike,  and  giving  rise  to  similar  physical  phenomena  on  both  sides  of 
the  chest. 

Physical  Siffns* — Dimination  or  abolition  of  vesicular  resonance  oo 
percussion  extends  from  the  median  line  on  one  or  both  sides  over  an  area 
within  which  the  tumor  is  either  in  contact  with  or  in  close  projtinuty 
to  the  thoracic  parietes*  The  vesicular  resonance^  especially  at  the 
summit  of  the  chest  in  front  and  behind,  near  the  median  line,  may 
he  replaced  by  a  tympanitic  or  tubular  sonorousness  transmitted  from 
the  trachea  and  bronchi.  A  tympanitic  sonorousness  may  also  be  found 
over  the  middle  and  lower  parts  of  the  chesty  and  an  amphoric  modi- 
fication is  Bome times  observed*  The  source  of  the  sonorousnaas  in 
the  latter  instance  is  probably  gastric  or  inteatinah  A  marked  de- 
gree of  tympanitic  sonorousness  in  either  situation  is  an  exceptional 
phenomenon.  As  a  rule,  percussion  over  the  tumor  elicits  dulnesa  or 
flatness.  And  this  dulnesa  or  flatness  being  dependent  on  the  pre- 
sence of  a  solid  mass  which  is  at  least  attached  at  the  point  whence 
it  springs,  the  area  over  which  it  extends  remains  unaltered,  or  nearly 
ao»  in  different  positions  assumed  by  the  patient.  If  the  tumor 
cxtendj  so  as  to  come  into  contact  with  the  heart  or  liver,  the  relative 
positions  of  the  latter  to  the  tumor  may  frequently  be  ascertained  by 
an  alteration  in  the  percussion -sound*  The  sense  of  resbtance  felt 
by  the  finger  employed  in  percussing  or  in  pressure,  made  expressly 
with  reference  to  this  point,  is  notably  increased, 

^  DUe&ftes  of  the  Cheat,  pag«  335, 
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Auscultation  may  discover  strongly  marked  the  characters  of  the 
bronchial  respiration  at  the  summit  of  the  chest  in  front  and  behind, 
extending  more  or  less  therefrom  over  the  chest ;  or  these  characters 
may  be  feebly  manifested ;  or,  again,  the  respiratory  sound  may  be 
abolished  over  a  greater  or  less  portion  of  the  space  in  which  percus- 
sion-dulness  or  flatness  are  observed.  These  variations  depend  on  the 
relations  of  the  tumor  to  the  trachea  and  bronchi,  and  on  the  amount 
of  compression  which  may  be  made  on  these  portions  of  the  air-paa- 
«ages.  The  bronchial  respiration,  when  present,  may  be  heard  either 
over  the  compressed  lung  at  the  summit,  or  over  the  tumor,  or  in  both 
situations.  Its  limitations,  therefore,  as  well  as  those  of  suppressed 
respiratory  sound,  do  not  always  rigidly  correspond  to  the  space  occu- 
pied by  the  tumor.  Adventitious  sounds,  or  rales,  are  present  as 
contingent  phenomena,  due  to  coexisting  bronchitis,  or,  if  a  cancerous 
deposit  within  the  lungs  have  taken  place,  to  its  softening  and  elimi- 
nation.    The  sounds  of  the  heart  are  unduly  transmitted. 

The  vocal  signs  are  variable.  There  may  be  marked  increase  of 
the  vocal  resonance  and  bronchophony,  or  these  phenomena  may  be 
wanting.     Even  pectoriloquy  may  be  present. 

Pressure  of  the  tumor  on  the  aorta  may  occasion  an  arterial  thrill 
and  bellows  murmur. 

Inspection  and  palpation  furnish  important  signs.  Dilatation  of 
the  chest  distinguishes  cancerous  growths  developed  exterior  to  the 
lungs,  after  they  have  attained  a  certain  size.  The  dilatation  is  partial 
or  extends  over  the  whole  of  one  side,  or  afiects  both  sides,  according 
to  the  size  and  direction  of  the  morbid  growth.  It  may  be  confined 
to  the  sternum  and  costal  cartilages ;  but  as  the  resistance  is  less  in 
a  lateral  direction,  the  tumor  generally  extends  into  the  chest,  instead 
of  producing  a  circumscribed  enlargement  in  the  situations  just  men- 
tioned. The  intercostal  spaces  are  widened,  and  in  some  cases  are 
dilated  or  even  bulging,  and  remain  unaffected  by  the  act  of  inspira- 
tion.^ The  heart  may  be  removed  in  various  directions  from  its  normal 
position.  In  the  case  already  referred  to,  reported  by  Prof.  Swett, 
it  was  found  to  the  right  of  the  sternum,  where  its  pulsations  had 
been  observed  during  life.  If  the  tumor  extend  to  the  base  of  the 
chest,  the  diaphragm  and  the  subjacent  viscera  may  be  depressed.  The 
superficial  thoracic  veins  of  the  affected  side  may  be  enlarged,  accom- 
panied with  a  livid  hue  and  oedematous  infiltration.  Fluctuation  is 
very  rarely  observed,  but  this  was  present  in  the  case  reported  by 

I  Tide  case  reported  by  Prof.  Swett  (op.  cit.  p.  334),  in  which  bulging  was  obseryed. 
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Prof-  Svrett,  The  Toeai  fremitiiB  over  the  tumor  is  abolished,  k 
f  proportion  as  the  chest  is  dilated,  its  contraction  with  the  act  of  ex- 
r  piration  is  restrained,  and  the  range  of  expansive  marement  correspooii- 
'inglj  lessened. 

Mensuration  ihows  an  increase  of  the  size  of  the  chest ;  an  ahn0^ 
mal  disparity  in  this  respect  existing  hetween  the  two  aides,  if  the 
dilatation  be  confined  to  one  side,  or  if  the  two  sides  are  nnequall}' 
dilated.  This  disparity  is  manifested  by  semicircultu'  measuremeataf 
by  a  comparison  of  tlie  an tero- posterior  diameters^  and  by  a  greater 
distance  from  the  nipple  to  the  median  line, 

DiagnoEu. — The  compression  and  displacement  of  the  pnha{»- 
nary  organs,  air- tubes,  vessels,  OBSophagns,  ete.j  by  a  mediastinil 
tumor^  give  rise  to  a  variety  of  symptoms ,  as  well  as  signs,  which 
are  measurably  distinctive  when  contrasted  with  cancer  of  the  limgs. 
In  proportion  to  the  extent  to  which  the  lungs,  air-passages^  pohBO- 
nary  artery,  and  veins  are  corapressedj  the  dyspnoea  become  a  pro- 
minent symptom.  The  suffering  from  want  of  breath,  aa  the  irn^rn 
increases  in  sizei  may  be  extreme,  rendering  the  recumbent  postufv 
insupportable*  Pressure  on  the  venous  trunks  commuDicating  with 
the  veins  of  the  head  and  upper  extremity  induees  congestion  of  these 
parta,  which  occasions  tumefaction^  lividity,  and  oedema.  When  the 
pressure  is  chiefly  on  the  vessels  of  one  side^  the  distension  of  the 
veins,  together  with  tumefaction  and  oedema^  are  limited  to  that  side. 
Heaviness  and  somnolency  are  incident  to  cerebral  engorgement 
Preeaure  on  the  oesophagus  may  occasion  an  obstruction  to  the  pai- 
sage  of  alimentary  substances,  and  hence  results  dysphagia,  which  » 
more  likely  to  be  prominent  as  a  symptom  than  in  cancer  seated  m 
the  lungs. 

Diminrshing  the  calibre  of  the  arteria  innominata  or  the  subclaiiao 
on  one  side,  the  radial  puke  of  the  extremity  corresponding  to  that 
side  may  be  perceptibly  lees  in  size  and  force  than  that  of  the  oppo- 
iite  extremity. 

If  the  important  nerves,  the  par  vagum,  recurrent,  or  th©  phrenic, 
are  included  in  the  parts  compressed,  here  is  another  source  of  dis- 
turbance of  the  respiration,  aflfecting  the  diaphragmatic  action^  and 
the  respiratory  movements  of  the  glottis.  Hyibrothorax  or  pleurisy 
leading  to  the  formation  of  pus  (empyema)  are  contingent  affeetionSi 
giving  rise  to  the  phenomena  dependent  on  liquid  within  the  plettnd 
cavity.     Pain  in  the  chest  is  more  or  less  persisting  and  severe; 


OANCSB    IN    THE    MEDIASTINUM.  585 

cough,  hsemoptjsis,  and  the  jelly-like  expectoration  referred  to  in 
connection  with  cancer  of  the  lungs,  may  occur  in  the  course  of  this 
aflfection,  and  toward  the  close  of  life  anasarca  is  usually  present. 
Perforation  of  the  thoracic  wall,  of  the  lung,  oesophagus,  or  some  of 
the  large  vessels,  is  liable  to  occur,  giving  rise  to  additional  trains  of 
symptoms,  or  proving  the  immediate  cause  of  a  fatal  termination. 

Numerous,  diversified,  and  grave  as  are  the  results  just  enume- 
rated. Dr.  Walshe  states  that  he  has  seen  them  united  in  one  and  the 
same  individual. 

Differentially,  the  diagnosis  of  mediastinal  tumors  involves,  in  the  first 
place,  a  discrimination  from  cancerous  infiltration  of  the  lungs,  and 
the  several  affections  with  which  the  latter  is  liable  to  be  confounded. 
The  distinctive  circumstances  are  those  which  have  relation  to  dilata- 
tion of  the  chest,  and  the  pressure  of  the  tumor  on  the  vessels,  air- 
passages,  nerves,  oesophagus,  heart,  etc.  The  phenomena  due  to  en- 
largement, displacement,  and  compression,  are  rarely  present,  and 
never  to  the  same  extent  in  cancer  seated  in  the  lungs,  in  chronic 
pneumonitis,  in  tuberculosis,  or  in  pleuritis  after  partial  absorption. 
These  phenomena,  constituting  a  large  share  of  the  list  of  symptoms 
and  signs  just  given,  are  characteristic  of  intrathoracic  tumor  exterior 
to  the  lungs.  Moreover,  from  pneumonia,  and  tuberculosis,  and  chronic 
pleuritis,  a  cancerous  tumor  in  the  mediastinum  may  often  be  distin- 
guished by  the  occurrence,  in  the  course  of  the  disease,  of  certain  of 
the  symptoms  which  are  observed  in  a  cancerous  affection  of  the 
lungs,  viz.,  hjcmoptysis,  and  the  currant-jelly  expectoration.  And  in 
this  connection  the  fact  may  be  again  stated,  that  mediastinal  cancer 
frequently  coexists  with  a  cancerous  affection  of  the  lungs. 

In  the  second  place,  mediastinal  tumor  is  to  be  discriminated  from 
enlargement  of  heart,  pericarditis  with  large  effusion,  and  aortic  aneu- 
rism. Many  of  the  phenomena  incident  to  the  dilating,  compressing, 
and  displacing  effects  of  a  mediastinal  tumor,  which  have  been  enu- 
merated, are  common  to  the  affections  just  named.  The  differential 
diagnosis  turns  on  the  presence  or  absence  of  the  symptoms  and  signs 
distinctive  of  these  affections ;  in  other  words,  in  arriving  at  the  con- 
clusion that  the  phenomena  proceed  from  a  mediastinal  tumor,  and 
not  from  either  of  these  affections,  the  latter  are  to  be  excluded.  To 
consider  the  negative  points  warranting  their  exclusion,  would  involve 
a  consideration  of  their  positive  diagnostic  criteria ;  for  these,  the 
reader  must  be  referred  to  works  which  treat  of  the  diseases  of  the 
heart  and  arteries. 
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In  the  third  place,  the  affections  for  which  there  iBtbeinost  liability  of 
mediastinal  tumor  being  mistakenj  are  chronic  pleurisy,  prior  to  retrac- 
tion of  the  chest,  and  empyema.  Here  we  have  the  phenomena  due 
to  dilatation,  displacement,  and  in  a  certain  amount  to  compression, 
combined.  Moreover,  the  fact  is  not  to  be  lost  sight  of,  that  Hqmd 
effusion  within  the  pleural  sac,  either  purulent  or  serouSj  may  exist  u 
a  complication  of  mediastinal  cancer,  or  of  a  canceroua  afiection  of 
the  lungs.  This  complication  renders  the  diagnosis  less  intri^^t^ 
than  might  at  first  be  supposed.  The  phenomena  due  to  compre*- 
aion,  viz.,  dyspnoea,  tumefacdon  of  face,  liTidity,  swelling  of  the 
Teins,  dysphagia,  are  not  present  to  the  same  extent  in  ehronic 
pleuritis,  or  empyema,  even  when  the  chest  is  largely  dilated.  In  i 
case  of  mediastinal  tumor  involving  a  considerable  amount  of  clilatar 
tion  of  the  chest,  the  effects  of  pressure  on  large  vessels,  trachea,  OBio- 
phagua,  and  nerves,  may  be  expected  to  be  in  a  marked  degree  greater 
than  when  an  equal  amount  of  dilatation  is  caused  by  pleuritic  effusioa 
alone.  This  is  a  capital  point  of  distinction.  Moreover,  the  distitto- 
tive  characters  of  cancer  pertaining  to  the  expectoration,  viz,,  bietnop- 
tysis,  and  the  peculiar  jelly-like  matter,  do  not  occur  in  chronic 
pleurisy  or  empyema*  Hence,  if  these  symptoms  are  present^  they 
are  diagnostic  of  a  cancerous  affection ;  and  the  coexistence  of 
cancer  in  some  part  where  the  fact  can  be  ascertained  by  examtna* 
tion,  here,  m  in  other  instances,  is  highly  significant.  Physical  ei- 
ploration  furnishes  certain  distinctive  points.  The  bronchial  respira- 
tion, and  bronchophony  are  marked  in  cases  of  chronic  pletiritis  with 
large  effusion,  or  of  empyema,  only  in  rare,  exceptional  instances. 
Although  not  uniformly  observed  in  connection  with  caneer  iB  the 
mediastinum,  they  are  much  more  frequently  present,  and  not  infre- 
quently strongly  marked.  The  dilatation  of  the  chest  from  the  dis- 
tension of  liquid  is  more  uniform  than  from  an  intrathoracic  tumor. 
The  intercostal  depressions  are  more  constantly  and  in  m  more  maxke«l 
degree  affected  by  distension  from  liquid.  It  is  rare  that  bulging 
between  the  ribs  occurs  from  the  distension  of  a  tumor,  while  it  is 
the  usual  effect  of  great  enlargement  from  the  presence  of  liquid,  A 
sense  of  fluctuation  is  an  exceptional  phenomenon  in  the  former  case, 
and  occurs  more  frequently  in  the  latter.'     Finally,  it  is  extremely 

*  Bulging:  and  Auetuatlon  are  stat^  not  to  occur  in  dikiatlora  from  tbe  ptmenee  «f  AH 
inlratliomcic  tumor,  but  both  were  observed  iu  a  ease  of  caRcer  in  the  medisjliitatn^ 
already  referred  to,  reported  by  Piof,  Swett,  m  whieJi  a  triUing  quanuty  of  iiquiil  oolf 
existed  within  tb«  pleural  sac. 
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rare  in  case^  of  chronic  pleurisy  with  large  effusion,  or  in  empyema, 
to  find  vesicular  resonance  on  percussion,  denoting  the  presence  of 
pulmonary  normal  substance  below  the  level  of  the  liquid.  In  cases 
of  mediastinal  tumor,  on  the  other  hand,  it  will  frequently,  and  per- 
haps generally,  be  found  that  the  physical  evidence  of  lung  containing 
air  in  the  air-cells  is  obtained  in  parts  of  the  chest  in  which,  if  the 
morbid  phenomena  were  due  to  liquid  effusion,  the  gravitation  of  the 
fluid  would  be  almost  sure  to  abolish  both  the  vesicular  resonance  and 
respiration. 

The  data  upon  which  a  probable  opinion  that  a  mediastinal  or 
other  intrathoracic  tumor  is  of  a  cancerous  nature,  are  briefly  the 
following:  Haemoptysis,  and  the  characteristic  jelly-like  expectora- 
tion, or,  possibly,  the  presence  of  cancerous  matter,  determined 
microscopically  in  the  sputa,  these  phenomena,  probably  in  the  majo- 
rity of  cases,  indicating  a  coexisting  deposit  of  cancer  within  the 
lungs ;  and  the  existence  of  a  cancerous  affection  in  other  parts  of 
the  body,  in  which  the  fact  of  its  existence  may  be  positively  ascer- 
tained. 

It  is  proper  to  state,  that  in  treating  of  cancer  of  the  lungs  and  in 
the  mediastinum,  I  have  relied  on  the  observations  of  others,  with- 
out having  been  able,  owing  to  the  infrequency  of  the  disease,  to 
verify  their  correctness  by  my  own  clinical  studies ;  and  I  would 
particularly  express  my  indebtedness  to  the  treatise  by  Dr.  Walshe, 
to  which,  in  the  course  of  this  work,  frequent  reference  has  been 
already  made. 


CHAPTER  VII, 


ACUTE  PLEURITIS  — CHRONIC  PLEURITIS  —  EMPYEMA  —  HYDRO. 
THORAX  — PNEUMOTHORAX  — PNEUMO-HYDROTHORAX—PLEU- 
RALGIA— DIAPHRAGMATIC  HERNIA. 


The  group  of  diseases  to  which  this  chapter  is  devoted,  consists  of 
aflFections  which  are  either  seated  in  the  pleura,  or,  aa  in  the  case  of  the 
two  last  named,  in  their  situation  are  related  more  closely  to  this  than 
to  any  other  of  the  structures  entering  into  the  anatomical  composition 
of  the  pulmonary  organs.  They  form  an  interesting  and  important 
class  of  the  diseases  of  the  respiratory  system.  As  regards  their 
diagnosis,  it  will  be  found  that,  without  the  aid  derived  from  physical 
exploration,  they  are  frequently  detected  with  great  difficulty,  and, 
indeed,  in  many  instances  cannot  be  distinguished  from  each  other, 
or  from  certain  of  the  diseases  treated  of  in  the  preceding  chapters. 
On  the  other  hand,  by  means  of  physical  signs  in  conjunction  with 
symptoms,  the  discrimination  is  in  general  made  with  facility  and 
positiveness.  I  shall  consider  these  aflfections,  respectively,  in  the 
order  in  which  they  are  enumerated  in  the  heading  of  this  chapter. 


Acute  Pleuritis. 

In  point  of  frequency  this  aflFection  ranks  third  in  the  list  of  acute 
pulmonary  diseases,  bronchitis  and  pneumonitis  taking  precedence  in 
this  regard.  It  occurs  either  as  an  independent  or  a  concomitant 
pulmonary  afiFection.  When  developed  as  a  complication  of  some 
other  disease  of  the  lungs,  as  in  tuberculosis  and  pneumonitis,  the 
inflammation  is  usually  limited  to  a  portion  of  the  pleural  surface : 
in  other  words,  the  pleuritis  is  circumscribed.  Its  occurrence  in 
connection  with  the  diseases  just  named,  has  been  noticed  in  the 
chapters  devoted  to  their  consideration.  When  not  thus  consecutive, 
the  inflammation  is  usually  general,  i.  e.  it  extends  more  or  leas  over 
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the  entire  pleural  membrane  on  one  side.  To  this  rule,  however, 
there  are  exceptions.  The  inflammation  is  sometimes  limited,  con- 
stituting partial  pleurisies,  which  are  called,  according  to  the  portions 
afiected,  costal,  pulmonary,  diaphragmatic,  mediastinal,  and  inter- 
lobar. Again,  the  pleuritic  inflammation  may  be  confined  to  one 
side,  or  afiect  both  sides.  In  the  former  case  it  is  single^  and  in  the 
latter  double  pleuritis.  In  treating  of  the  physical  signs  and  diag- 
nosis of  the  disease,  reference  will  be  had,  in  the  first  place,  to  acute 
general  pleuritis.  Partial  pleurisies  will  be  briefly  noticed  after 
treating  of  chronic  pleuritis. 

Acute  general  pleuritis  is  divided  by  some  writers  into  several 
stages.  For  clinical  convenience,  and  with  especial  reference  to 
variations  in  physical  signs,  it  suffices  to  recognize  three  difierent 
periods  in  the  progress  of  the  disease.  1st.  The  period  from  the 
commencement  of  the  inflammation  to  the  accumulation  of  an  appre- 
ciable quantity  of  liquid  efiusion  within  the  pleural  sac.  This  period 
will  comprise  the  dry  and  plastic  stages  of  some  writers.  2d.  The 
period  during  which  the  liquid  is  either  accumulating  or  remains  sta- 
tionary. This  period  may  be  called  the  stage  of  efi*usion  or  of  liquid 
accumulation.  3d.  The  period  when  the  liquid  efi*usion  is  being  re- 
moved by  absorption.  Perforations  of  the  thoracic  wall,  and  of  the 
lung,  by  which  the  efiused  liquid  is  evacuated,  in  the  one  case  directly 
and  in  the  other  case  indirectly  through  the  bronchial  tubes,  are  acci- 
dental events  of  rare  occurrence,  and  do  not,  therefore,  belong  to  the 
natural  history  of  the  disease,  as  deduced  from  the  phenomena  occur- 
ring in  the  large  majority  of  cases. 

The  physical  conditions  pertaining  to  the  morbid  anatomy,  which 
are  represented  by  signs  in  these  three  periods,  are  the  following. 
First.  The  presence  of  plastic  lymph,  either  in  patches,  varying  in 
size,  and  more  or  less  numerous,  or  sometimes  diffused  over  the  whole 
of  the  inner  surface  of  the  pleural  sac.  It  has  been  hypothetically 
assumed  that,  prior  to  this  deposit,  there  exists  for  a  time  an  abnor- 
mal dryness  of  the  membrane,  which  may  give  rise  to  acoustic  phe- 
nomena. Second.  The  presence  of  liquid,  which  speedily  gravitates 
to  the  bottom  of  the  sac,  compressing  the  lung,  and  displacing  it  in 
a  direction  upward  and  backward,  except  it  have  become  fixed  at 
certain  points  by  previous  morbid  adhesions.  The  accumulation  of 
liquid  in  some  cases  in  sufficient  quantity  to  expel  by  compression 
the  air  from  the  lung,  reducing  it  to  a  small  condensed  mass  (carni- 
fication) ;  at  length  enlarging  the  size  of  the  chest,  depressing  the 
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'diaphragiD  and  subjacent  organs,  displacing  the  bea.rt,  and 
various  alterations  in  the  relations  of  the  parts  compusiii^  Af  1^ 
raeic  parietcs.  Third.  The  dinniniitioo  and  uUiinale  dismppmimm 
of  the  effused  liquid,  accompanied  by  an  expansion  of  the  comfnmd 
lung,  which  regains^  onlj  after  a  time,  and  frequently  BefW^  ii 
fonner  volume.  Contraction  of  the  chest,  and  often  pef^etiag  m 
permanent  alterations  in  form,  and  in  the  roiationB  of  pmrts,  tfe  m^ 
verse  of  those  which  have  occurred  at  a  former  stage.  The  j^Mil 
surfaces,  in  proportion  as  the  liquid  elfiision  ditninisbe%  agmin  eona| 
into  contactj  roughened  by  a  fibrinous  coating  more  or  leem  BclSMti^ 
and  in  progress  of  organization.  Finally^  adhesion  of  the  pitlDOBSj 
and  costal  pleursD  by  means  of  the  complete  organization  of  AtB  m- 
termeiiiate  plastic  lymph. 

The  foregoing  sketch  of  the  physical  conditions  belonging  to  llit 
different  stages  of  the  disease,  will  apply  equally  to  acute  and  ckroftie 
pleuritis,  and  as  regards  the  effects  of  an  abundant  acciiiBiilaticm  of 
liquid  on  the  walls  of  the  chest  and  the  intrathoracic  orgmns,  Atej 
are  generally  much  more  marked  in  the  latter  variety  of  the 


I 


Phi/ncal  Siffn». — As  remarked  by  Valleixj  the  phenomena  beloi^ 

ing  to  the  natural  history  of  pleuritis,  notwithstanding  the  frequency 
of  the  disease,  have  not  been  studied,  by  means  of  the  atialyais  of 
clinical  records,  to  the  same  extent  as  those  of  some  other  pulmonary 
affections,  more  especially  pneumonitis  and  tuberculosis.'  Neverthd- 
leas,  ita  diagnostic  traits,  derived  both  from  signs  and  iytDptoms^  are 
well  ascertained.  With  respect  to  the  results  of  physical  explora- 
tion, some  interesting  facts  have  been  recently  contributed- 

Froceeding  to  present  the  phenomena  of  the  different  stages  of 
this  affection,  as  furnished  by  the  several  methods  of  exploration,  in 
the  order  in  which  the  latter  were  taken  up  in  the  first  part  of  thia 
work,  the  signs  obtained  by  per^^usBioji  are  to  be  first  noticed.  Prier 
to  the  accumulation  of  liquid  in  sufficient  quantity  to  gravitate  to  the 
bottom  of  the  chest,  and  to  occupy  a  certain  amount  of  space  to  the 
ejEclusion  of  tlie  lung,  the  sonorousness  on  percussion  may  not  be  in 
a  marked  degree  altered.  Moderate  or  slight  diminution  of  the 
vesicular  reaonancCj  replaced,  according  to  Skoda,  by  a  tympanitie 
Bonorousness,^  is  usually  discovered,  attributable  to  several  caustfp 

^  Thh  difrtingubheil  t^linical  ob&erver  nnd  author,  Ifiiely  deceaied,  ■!  tlie  ttme  of  Mt 
death  wrns  etigQETC^  in  pri^paring  a  paper  <m  thd  results  of  percuiGtoii  in  pleumf»J 

*  Alihoiigh  mucJi  sire*«  It  laii]  by  Sko*!a  on  morliflcatinna  of  resonane*  whieb  he  dift-^ 
Iin|£ijiiiiie9  Bji  i^mpaniiic^  yet,  fts  remttrked  by  M.  Aran  (hia  French  Irafislator  aud 
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yiz.,  lessened  expansion  of  the  lung  on  account  of  the  pain  attending 
the  inspiratory  act ;  the  exudation  of  plastic  lymph  on  the  pleural 
surfaces,  and,  possibly,  as  contended  by  Woillez  and  Hirtz,  the  pre- 
sence, during  this  stage,  of  a  thin  stratum  of  liquid  uniformly  diffused 
over  the  lung.  The  latter,  which  is  called  laminar^  in  distinction 
from  gravitating  effusion,  is  questionable ;  and  that  the  lessened  ex- 
pansion of  the  lung  is  the  chief  cause  of  the  diminished  resonance, 
may  be  shown  by  the  fact  that  a  deep  inspiration  (if  the  patient  will 
disregard  the  pain  which  instinctively  leads  him  to  repress  the  move- 
ments of  the  affected  side),  restores  the  normal  sonorousness.  Due 
to  thp  causes  just  mentioned,  individually  or  collectively,  the  diminu- 
tion of  resonance  extends  over  the  whole  of  the  greater  part  of  the 
affected  side.  During  this  stage  especially,  and  frequently  during 
the  subsequent  stages,  percussion,  unless  lightly  performed,  is  painful, 
owing  to  the  soreness  of  the  chest. 

The  effusion  of  a  sufficient  quantity  of  liqtiid  to  gravitate,  and 
elevate  the  lung  to  a  greater  or  less  extent,  generally  takes  place 
with  such  rapidity,  that  in  a  large  proportion  of  cases  the  opportunity 
of  examining  the  chest  during  the  first  period  of  the  disease  is  not 
offered.  It  very  rarely  happens  that  hospital  patients  come  under 
observation  before  the  disease  has  advanced  to  the  second  period. 
The  stage  of  liquid  accumulation  may  supervene  even  in  a  few  hours 
after  the  date  of  the  attack,  and  it  is  seldom  delayed  beyond  the 
third  or  fourth  day. 

When  the  liquid  accumulates  at  the  bottom  of  the  pleural  sac, 
elevating  the  lung,  the  vesicular  resonance  is  abolished  from  the  base 
of  the  chest  upward  over  a  space  corresponding  to  the  amount  of 
effusion.     The  percussion-sound  is  flat,  except  a  gastric  or  intestinal 

mentator),  he  nowhere  gives  a  clear  and  distinct  statement  of  the  sense  in  which  he 
intends  to  apply  this  term.  The  word  tympanitic,  as  has  been  seen  in  Part  I,  is  used 
with  different  latitudes  of  signification  by  different  writers.  From  the  language  used 
by  Skoda,  in  the  chapter  on  pleurisy,  it  may  be  inferred  that  he  considers  a  sound  as 
tympanitic  whenever  it  is  non- vesicular,  without  regard  to  its  intensity.  He  says, 
••  The  greater  the  depth  of  the  exudation  (in  pleurisy),  the  duller  the  percussion-sound 
becomes,  so  that  at  least  we  are  not  able  to  recognize  the  tympanitic  character  of  the 
dull  percussion-sound."  (Markham's  translation.  Am.  £d.  p.  346.)  Accepting  this 
lense  of  the  term  tympanitic,  which  is  precisely  that  adopted  in  this  work,  the  doc- 
trine of  Skoda,  that  whenever  "  the  lung  contains  less  than  its  normal  quantity  of  air,  it 
yields  a  sound  which  approaches  to  the  tympanitic,  or  is  distinctly  tympanitic,"  is  more 
readily  admissible,  and  at  the  same  time  more  intelligible.  Whenever  the  absolute 
quantity  of  air  is  reduced  in  the  lung,  as  a  rule,  the  relative  quantity  contained  in  the 
bronchial  tubes  exceeds  that  in  the  cells.  Hence,  going  no  farther  for  an  explanation, 
while  the  found  becomes  more  duU  it  acquires  a  tympanitic  quality. 
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tyrapauitic  sonorousness  be  transmitted  from  below,  and  under  l1i«ei 
circumstances  the  latter  rarely  occurs  in  a  marked  degree.  Abofi- 
tion  of  vesicular  resonance  is  invariable,  and  flatness  is  the  mle,  Al 
the  same  time  the  elasticity  of  the  thoracic  wall  is  notably  diminished, 
and  the  sense  of  resistance  increased  below  the  line  indicating  the 
upper  boundary  of  the  flatness. 

If  the  quantity  of  effusion  be  quite  small,  althougb  sufficient  to 
elevate  the  lung  to  some  extent,  the  evidence  of  its  presence  afforded 
by  percussion,  while  the  patient  is  in  one  position  only,  may  W 
incomplete,  owing  to  the  normal  line  of  flatness  being  variable  in 
different  persons,  and  on  the  left  side  in  the  same  person  at  different 
periods.  The  results  of  percussion  in  different  positions  will  often, 
if  not  generally,  in  such  a  case,  establish  the  presence  of  liquid. 
Having  ascertained  and  marked  the  point  at  which  the  vesicular 
resonance  is  lost  on  the  posterior  surface  of  the  chest  while  the 
patient  is  in  a  sitting  posture,  let  him  then  lie  upon  the  face,  waiting 
a  moment  for  the  liquid  to  gra%*itate  to  the  anterior  portion  of  the 
sac.  Percussion  may  now  elicit  a  vesicular  resonance  below  the  line 
indicating  its  lower  boundary  when  the  body  was  in  a  vertical  posi* 
tion.  Eut  it  is  seldom  that  the  quantity  of  liquid  is  so  small  as  %o 
leave  room  for  doubt  whether  the  situation  of  the  line  of  flatness  be 
abnormal.  The  eflusion  varies  greatly  in  amount  in  different  cases. 
Although  usually  less  abundant  in  the  acute  than  in  the  chronic 
variety  of  general  pleuritis,  it  is  usually  so  considerable  in  the  former 
as  to  render  it  evident  that  the  flatness  found  at  the  base  of  the  chest 
is  due  to  some  morbid  conditionj  which  is  in  all  probabiUty  intra^ 
thoracic, 

Exteoding  upward  from  the  base  over  a  third,  a  half,  or  two-thirds 
of  the  chest  on  the  affected  side,  the  line  of  flatness,  generally  deflned 
without  difficulty  by  percussion,  marks  the  level  of  the  liquid,  Thii 
line  may  be  found  not  to  pursue  a  horizontal  direction  when  the 
body  is  in  a  vertical  position,  owing  to  a  portion  of  the  lung  being 
fixed  below  the  level  of  the  liquid  by  previous  morbid  adhesions. 
For  example,  in  a  case  recently  under  observation,  in  which  the  evi- 
dence of  liquid  in  the  left  pleural  cavity  was  unequivocal,  the  line  of 
flatness  extended  horizontally  through  the  nipple,  laterally  and  poe- 
teriorly,  to  witliin  two  or  three  inches  of  the  spinal  column.  From 
this  point  percussion  elicited  a  veijicular  resonance  for  several  inches 
below  a  continuation  of  the  horizontal  line,  showing  that  at  its  infe- 
rior posterior  extremity  the  lung  was  held  down  by  an  attachtaent 
which  was  sufficient  to  resist  the  upward  pressure  of  the  liquid- 
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Variation  in  the  line  of  flatness  with  different  positions  of  the 
patient,  in  a  proportion  of  cases,  larger,  as  I  am  led  to  suspect,  than 
is  to  be  inferred  from  the  opinions  expressed  by  most  writers  on  this 
subject,  is  available  as  a  test  that  the  flatness  i3  due  to  the  presence 
of  liquid,  provided  the  chest  be  but  partially  filled  with  the  effusion. 
It  is  not  available  when  the  pleural  surfaces  are  adherent  above  the 
level  of  the  fluid,  nor  when  the  lung  is  so  much  compressed  that  its 
elasticity  is  destroyed.  In  the  case  just  referred  to,  in  which  the  infe- 
rior posterior  extremity  of  the  lung  was  fixed  at  the  base  of  the  chest, 
the  evidence  of  the  presence  of  liquid  was  afforded  by  percussion 
over  the  submerged  portion  of  the  lower  lobe.  When  the  patient 
inclined  far  forward,  or  lay  upon  the  face,  the  resonance  became 
notably  greater  than  when  the  position  of  the  body  was  vertical ; 
showing  that  the  portion  of  lung  was  not  united  to  the  thoracic  wall 
by  a  close,  uniform  adhesion,  but  by  bridles  or  bands  of  false  mem- 
brane. 

The  direction  which  the  line  of  flatness  is  found  to  pursue  when 
the  patient  is  sitting  or  standing,  serves  to  distinguish  a  gravitating 
efiusion  from  the  solidification  of  the  lower  lobe  in  lobar  pneumonitis. 
In  the  latter  case,  as  stated  in  the  chapter  on  pneumonitis,  provided 
the  inflammatory  exudation  be  limited  to  the  lower  lobe,  and  extend 
over  the  whole  lobe,  the  situation  of  the  interlobar  fissure,  crossing 
the  chest  obliquely  from  the  fourth  or  fifth  cartilages  to  the  spinal 
extremity  of  the  spinous  ridge  of  the  scapula,  may  be  delineated  by 
an  abrupt  change  in  the  percussion-sound ;  and  this  line  is  found  not 
to  vary  with  the  different  positions  of  the  patient.  It  could  only  be 
by  a  coincidence  hardly  falling  within  the  range  of  probability,  that 
a  collection  of  liquid  should  happen  to  be  confined  by  pleuritic  ad- 
hesions within  a  space  bounded  exactly  by  the  interlobar  fissure. 

The  loss  of  elasticity  and  sense  of  resistance  on  percussion  are 
greater  in  proportion  as  the  effusion  is  abundant,  being  strongly 
marked  when  the  quantity  is  suflScient  to  produce  considerable  enlarge- 
ment of  the  chest. 

The  abolition  of  sonorousness  is  usually  more  complete  below  the 
level  of  a  considerable  quantity  of  liquid,  than  over  lung  solidified 
by  inflammatory  or  other  exudation.  The  sound  in  the  former  in- 
stance is  flat ;  in  the  latter,  more  or  less  dull,  the  presence  of  air 
within  the  bronchial  tubes  and  some  of  the  cells  preventing  total  ex- 
tinction of  resonance,  which,  under  these  circumstances,  is  not  vesi- 
cular, but  tympanitic  in  quality.  Perfect  flatness,  therefore,  although 
not  conclusive  evidepce  of  the  presence  of  liquid,  for  it  may  be  caused 
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hj  an  intrathoracic  tumor,  and  occasionaUj  eren  hw 
of  lung,  warrants  a  strong  presumption  that  eflhson  exists.  Ami  im 
presomptiou  is  rendered  still  stronger  by  the  flatness  bcsn^  Ssmaai  a 
extend  from  the  base  of  the  chest  upward,  the  line  indieaszEr  is 
upper  limits  being  well  defined,  and  pursuing  a  direcdoiL.  if  the  bad? 
be  in  a  vertical  position,  extending  horizontallj,  or  nemritr  sow  wrmai 
the  affected  side.^ 

In  cases  in  which  the  quantity  of  liquid  is  large,  distending  the 
chest,  and  compressing  the  lung  into  a  solid  mass,  either  flatacai 
exists  universally  over  the  affected  side,  or,  at  all  events^  there  is  etfli- 
plete  abolition  of  vesicular  resonance,  and  the  flatness  maj  not  be 
confined  to  the  affected  side.  The  accumulation  of  liquid,  when  lugt^ 
produces  a  lateral  displacement  of  the  mediastinum,  and  the  distended 
pleural  sac  may  even  encroach  on  the  opposite  side,  giving  rise  to 
dulness  on  percussion,  sometimes  extending  from  half  an  inch  to  a& 
inch  beyond  the  sternum.  But  when  the  effusion  is  less  abondant, 
the  fluid  rising  to  within  a  third,  a  half,  or  two-thirds  of  the  distance 
from  the  base  to  the  top  of  the  chest,  percussion  over  the  compresMd 
lung,  above  the  level  of  the  liquid,  furnishes  interesting  results.  The 
sonorousness  is  frequently  increased,  being  greater  than  in  a  eorrft- 
sponding  situation  on  the  opposite  side,  and  it  becomes  more  or  Urn 
tympanitic  in  quality.  This  fact  had  attracted,  in  occasional  in> 
stances,  the  attention  of  several  observers,  but  the  frequency  of  its 
occurrence  has  only  of  late  been  ascertained.  The  existence  of  a 
tympanitic  resonance  above  the  level  of  the  liquid,  in  cases  of  pleuritis, 
is  probably  the  rule,  and  an  exaggerated  sonorousness  in  the  same 
situation,  according  to  the  observations  of  Dr.  Roger  of  Paris,  pro- 
vided the  quantity  of  liquid  be  neither  very  large  nor  quite  small, 
exists  for  a  greater  or  less  period  during  the  progress  of  the  disease, 
in  a  largo  proportion  of  cases.  The  tympanitic  resonance  over  the 
lung  above  the  liquid  may  have  a  metallic  character,  resembling  the 
high-pitched,  peculiar  sound,  obtained  frequently  by  percussing  over 
the  stomach.  A  French  observer,  M.  Notta,  has  recently  reported 
two  cases  in  which  this  character  of  sonorousness  was  strongly 
marked.     On  the  left  side,  it  might  be  suspected  that  the  sound 


'  It  is  »tatf<J  (Traill  tie  Diagnostic,  etc.,  par  le  Docteur  V.  A.Racle),  that  when  m  cci- 
tain  quantity  of  \U\u\d  is  contained  within  the  pleural  sac,  and  the  pleural  surfaces  are 
iVt*e  firom  atlhe»ions,  the  body  being  in  a  vertical  position,  the  level  is  not  exactly  hori- 
lontal,  the  Huid  rising  somewhat  higher  behind  than  in  front 
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actually  transmitted  from  the  stomach ;  but  in  the  cases  reported  by 
M.  Notta,  the  eflFusion  was  on  the  right  side.* 

Even  the  cracked-metal  modification  of  tympanitic  sonorousness 
has  been  observed  by  Stokes,  Walshe,  Roger,  and  Bouillaud,  at  the 
summit  of  the  chest  in  cases  of  large  effusion  within  the  pleural  sac. 

During  the  progress  of  the  removal  of  the  liquid  by  absorption,  the 
vesicular  resonance  gradually  returns,  extending  from  above  down- 
ward in  proportion  as  the  level  of  the  fluid  is  lowered.  Diminution 
of  vesicular  resonance,  however,  as  compared  with  the  healthy  side, 
with  or  without  the  substitution  of  a  tympanitic  sonorousness,  per- 
sists for  an  indefinite  period ;  and,  owing  to  the  slowness  with  which 
absorption  usually  goes  on  after  the  quantity  of  liquid  has  been  con- 
siderably reduced,  flatness  continues  for  a  long  time  at  the  base  of 
the  chest. 

The  displacement  of  intra-thoracic  parts  arising,  on  the  one  hand, 
from  the  pressure  of  a  large  quantity  of  effusion,  and,  on  the  other 
hand,  from  the  suction-force  developed  by  the  absorption  of  the  liquid, 
will  be  mentioned  presently,  in  connection  with  palpation.  As  I 
have  referred,  however,  already  to  the  lateral  displacement  of  the 
mediastinum,  it  may  be  added  that,  after  abso^rption,  a  reverse  dis- 
placement is  liable  to  take  place,  and  the  sonorousness  due  to  the  en- 
croachment of  the  lung  of  the  healthy  side  may  be  apparent  even 
beyond  the  sternum  on  the  side  in  which  the  effusion  has  existed. 

Auscultation  furnishes  results  which,  in  a  positive  and  negative 
point  of  view,  are  of  great  importance  in  the  diagnosis  of  pleuritis. 
Feebleness  of  respiration  on  the  affected  side  belongs  to  the  period 
anterior  to  the  stage  of  liquid  accumulation.  In  quality  and  pitch, 
the  respiratory  sound  is  not  materially  changed.  The  intensity  is 
alone  altered — a  result  chiefly  of  the  restrained  expansion  of  the  side 
affected.  The  murmur  is  frequently  interrupted  or  jerking,  owing  to 
a  want  of  continuity  in  the  respiratory  movements,  an  effect  of  the 
acute  pains  incident  to  this  stage. 

During  the  period  of  effusion,  the  effects  of  the  accumulation  of 
liquid,  as  regards  the  respiratory  sound,  are  always  marked,  but 
varying  in  different  parts  of  the  affected  side ;  and  the  phenomena 
are  by  no  means  uniform  in  all  cases.  With  a  very  small  amount  of 
fluid  gravitating  to  the  bottom  of  the  chest,  producing  a  slight  de- 
gree of  compression^  of  the  lung,  the  respiration  will  be  likely  to  con- 
tinue feeble,  with  some  of  the  characters  of  the  broncho-vesicular 

'  Archivei  G6n6nile8  de  M^decine,  4  s^rie,  t  zxiij  Avril,  1860. 
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modification — ^the  inspiratory  sound  less  vesicular  than  on  the  opposite 
side,  and  higher  in  pitch,  and  perhaps  a  prolonged  expiration.  If, 
however,  the  quantity  of  liquid  be  considerable  or  large,  filling  at 
least  one-half  or  two-thirds  of  the  chest,  the  results  of  auscultation 
practised  above  and  below  the  level  of  the  fluid,  are  usually  in 
striking  contrast  with  each  other.  Over  the  condensed  lung,  the 
abnormal  characters  are  of  the  broncho-vesicular  or  the  bronchial 
variety,  according  to  the  degree  of  condensation  of  the  pulmonary 
structure.  One  or  the  other  is  generally  more  or  less  strongly  marked. 
The  intensity  is  variable  in  different  cases.  In  some  instances  it  is 
loud,  in  other  instances  feeble.  It  is  oftener  feeble,  but  as  exceptions 
to  the  general  rule,  I  have  observed  a  pretty  strongly  marked  exag- 
gerated vesicular  murmur,  emanating  from  the  lung  above  a  moderate 
effusion.  Below  the  line  of  flatness  on  percussion,  indicating  the 
level  of  the  liquid,  the  respiratory  sound  is  frequently  suppressed.^ 
ThjB  loss  of  sound,  if  the  stethoscope  be  employed,  is  often  abrupt, 
denoting,  like  the  sudden  loss  of  sonorousness  on  percussion,  the 
height  to  which  the  liquid  ascends  in  the  chest.  This  account  pro- 
bably expresses  the  rule,  as  respects  the  respiratory  phenomena,  above 
and  below  the  liquid  effusion,  in  cases  in  which  the  latter  is  more  or 
less  abundant.  But  there  are  important  exceptions  to  this  rule.  In 
some  instances  in  which  a  loud  bronchial  respiration  is  heard  over  the 
condensed  lung,  it  is  propagated  below  the  level  of  the  liquid,  and 
may  extend  over  the  entire  side.  This  fact  has  been  repeatedly  noted 
by  numerous  observers,  even  in  cases  in  which  a  very  large  amount 
of  effusion  existed,  producing  considerable  enlargement  of  the  affected 
side.  A  well-marked  bronchial  respiration,  diffused  over  the  entire 
side,  characterizes  a  certain  proportion  of  the  cases  of  pleuritis  with 
large  effusion.  The  ratio  of  instances  in  which  this  occurs  is  yet  to 
be  settled  by  numerical  analysis.  The  number  of  instances  in  the 
adult  is  not  sufficient  to  render  them  other  than  exceptions  to  a 
general  rule.  In  early  life,  the  r^-tio  is  larger.  Indeed,  according  to 
Swett,  a  bronchial  respiration  more  or  less  extensive  is  the  rule,  not 
the  exception,  in  pleuritis  affecting  young  children. 

In  general,  when  a  bronchial  respiration  is  diffused  over  the  side, 

'  The  sounds  of  the  heart  are  transmitted  with  an  abnormal  intensity  through  the 
mass  of  liquid.  In  cases  in  which  the  right  side  is  filled  with  fluid,  the  heart-:jOunds 
are  heard  wiih  great  distinctness.  Auscultation  of  the  heart  is  one  of  tlie  means  of 
ascertaining  the  displacements  of  this  organ  which  are  noticed  presently,  in  connection 
with  palpation. 
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in  cases  of  abundant  or  large  effusion,  certain  points  of  difference 
pertain  to  the  sign,  as  heard  above  and  below  the  level  of  the  liquid. 
Over  the  condensed  lung,  it  is  more  intense,  and  conveys  the  idea  of 
proximity  to  the  ear.  Over  the  liquid,  it  is  more  feeble,  and  seems  to 
be  transmitted  from  a  distance. 

When  the  effusion  is  very  copious,  filling  and  dilating  the  affected 
side,  and  compressing  the  lung  into  a  small,  solid  mass,  the  respiratory 
sound,  in  the  adult,  at  least,  is  usually  suppressed  over  the  greater 
portion  of  the  chest.  A  bronchial  respiration,  either  feeble  or  more 
or  less  developed,  under  these  circumstances  may  frequently  be  de- 
tected at  the  summit  of  the  chest,  sometimes  below  the  clavicles,  but 
more  frequently  behind,  above  the  spinous  ridge  of  the  scapula,  and 
more  especially  in  the  upper  portion  of  the  interscapular  region.  It 
is  rarely  altogether  wanting  in  one  or  more  of  these  situations.*  From 
the  summit  it  may  extend,  with  diminished  intensity,  conveying  the 
sense  of  distance,  over  a  variable  area.  The  bronchial  respiration 
will  be  more  intense  and  more  diffused  if,  in  addition  to  the  condensa- 
tion from  compression,  the  lung  is  solidified,  cither  by  inflammatory 
exudation  or  a  tuberculous  deposit.  A  loud  and  persisting  bronchial 
respiration  warrants  a  suspicion  of  pulmonary  consolidation. 

In  a  recent  publication  by  MM.  Monneret  and  Barthez,  of  Paris,* 
it  is  stated  that  the  respiration  over  the  condensed  lung  in  pleuritis 
may  assume  the  characters  of  the  cavernous  and  even  the  amphoric 
modifications.  As  described  by  these  writers  in  the  cases  reported 
by  them,  I  am  unable  to  perceive  any  evidence  of  other  than  intense 
bronchial  respiration.  The  intensity,  in  fact,  appears  to  have  been 
considered  by  them  as  the  proof  of  its  cavernous  character.  But 
a  cavernous  respiration  is  by  no  means  always  as  intense  as  a  loud 
bronchial  respiration.  The  intensity  is  but  an  incidental  element 
of  both.     That  the  two  are  not  infrequently  confounded  even  by  ex- 

'  MM.  Barth  and  Roger  found  the  bronchial  respiration  absent  in  17  of  26  cases  of 
pleuritis,  selected  indiscriminately,  as  quoted  in  Part  I  of  this  work.  The  experience  of 
others  goes  to  show  that  it  is  discoverable  at  the  summit  of  the  chest  in  a  larger  proportion 
of  cases  than  this;  and  the  latter  accords  with  my  own  impressions  Further  numerical 
results  with  respect  to  this  point  are  to  be  desired.  Valleix  suggests  that  the  disparity 
between  the  results  obtained  by  Barth  and  Roger,  and  other  observers,  may  be  explained 
by  the  fornver  studying  the  effect  of  natural  or  tranquil  respiration,  and  the  latter  causing 
the  patients  examined  to  breathe  with  quickness  and  force.  The  influence  of  forced 
breathing  in  developing  and  increasing  the  intensity  of  the  bronchial  as  of  tlie  normal 
respiratory  sound,  is  well  known  to  practical  auscultators. 

2  Archives  G6n6rales  de  M^decine,  Mars,  1S53.  Vide,  also,  Valleix,  op.  cit.  vol.  i,  p. 
570. 


518 


DISEASES    OF    TUB    BESPIRATORT    OB0ANS. 


perienced  auscultators,  I  am  fully  persuaded.  If  the  distiuctiv©  cha- 
racters of  each  (having  reference  especially  to  the  relation  of  the 
pitch  of  the  inspiratory  and  expiratory  sound)  are  correct,  m  they 
have  been  pointed  out  in  Part,  I,  and  also  in  the  chapter  on  Pulmonary 
Tuberculosis,  it  is  impossible  for  a  true  cavernous  respiratory  Bound 
to  be  developed  in  connection  with  solidification  of  lung*  It  is  proper, 
however,  to  add,  that  the  occurrence  of  cavernous  respiration  in  lome 
cases  of  pleuritis,  without  excavations,  is  admitted  by  Barth  and 
ValU'ix. 

In  the  instances  referred  to  in  the  preceding  remarks,  I  am  led  to 
suppose  that  the  bronchial  respiration  may  have  been  mistaken  for 
the  cavernous.  But  a  mistake  may  arise,  if,  in  connection  with  ft 
certain  amount  of  liquid  effusion,  the  respiration  (as  may  occur)  U 
neither  bronchial  nor  broncho-vesicular,  but  intensely  vesicular,  or 
in  other  words^  highly  exaggerated*  The  latter  effect  on  the  side 
affected  in  single  pleuritis,  I  suppose  to  be  very  rarely  produced^  hut 
I  have  already  referred  to  it  as  a  possible  occurrence.  I  have  observed 
this  effect  to  be  marked  in  a  case  of  double  pleuritis,  to  which  allusion 
has  been  already  made  in  treating  of  cavernous  respiration  in  Part  L 

A  patient  was  admitted  into  hospital  apparently  in  the  last  stage 
of  pulmonary  tuberculosis,  and  died  a  few  days  after  his  admission, 
A  single  exploration  of  the  chest  only  was  raade^  whichj  on  the  pre- 
sumption of  the  case  being  one  of  advanced  tuberculosis,  was  limited 
to  the  summit  of  the  cheat ;  and  from  the  great  weakness  of  the 
patient  was  con6ned  to  the  anterior  surface.  The  superior  costAl 
type  of  breathing  was  observed  to  be  remarkably  predominant,  the 
patient  being  of  the  male  sex,  A  clear  resonance  on  percussion  with 
tjTiipanitic  quality  existed  at  the  summit.  The  respiratory  sound  waa 
loudly  developed,  the  inspiration  low  in  pitch,  and  followed  by  an 
expiration  shorter,  less  intense,  and  lower  than  the  sound  of  inspira- 
tion.  Moreover,  at  the  comtnencement  of  the  inspiratory  act,  the 
sound  appeared  to  present  a  slight  amphoric  intonation*  These  were 
the  characters  on  both  sides,  and  upon  them,  without  an  elaborate 
examination,  as  already  stated,  was  predicated  the  opinion  that  the 
respiration  was  cavernous.  At  the  autopsy  I  expected  to  find  large 
excavations  at  the  apex  of  both  lungs  ;  but  instead  of  thi*^,  there  was 
double  pleuritis.  The  chest  on  both  sides  was  about  two-thirds  filled 
with  liquid,  the  pleural  surfaces  being  firmly  adherent  above  the  level 
of  the  fluid*      A  vesicular  murmur,  thus,  highly  exaggerated  from 
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the  fact  that  the  upper  portion  of  the  lung  on  each  side  was  alone 
available  for  respiration,  and  from  the  great  development  of  the 
superior  costal  type  of  breathing,  presenting  certain  of  the  characters 
of  the  cavernous  respiration,  was  mistaken  for  the  latter  in  a  case  in 
which  the  general  aspect  suggested  only  the  idea  of  advanced  tuber- 
culosis. The  error  of  observation  was  of  course  due  to  carelessness 
in  physical  exploration,  and  the  lesson  to  be  enforced  by  it  is  too  ob- 
vious to  require  comment.  The  case  illustrated  the  law  laid  down 
by  Louis,  that  double  pleuritis  generally  involves  the  existence  of 
tuberculosis ;  for  although  excavations  were  wanting,  small  tubercu- 
lous deposits,  not  exceeding  the  size  of  a  small  pea,  which  had  not 
advanced  to  softening,  were  found  in  both  lungs. 

So  far  as  the  amphoric  modification  is  concerned,  according  to 
the  authors  above  named  (Barth  and  Valleix),  the  sound  in  the  so- 
called  cavernous  respiration  incident  to  pleuritis,  does  not  become 
distinctly  amphoric,  but  only  approaches  that  character.  A  bron- 
chial respiration  with  a  metallic  intonation  is  an  approximation  to  the 
amphoric  respiration. 

During  the  period  of  absorption,  the  expansion  of  the  lung  taking 
place  in  proportion,  as  the  compressing  agent  is  removed,  the  bronchial 
respiration,  if  it  have  existed,  disappears,  giving  place  to  the  broncho- 
vesicular,  which  gradually  assumes  more  and  more  of  the  vesicular 
quality.  The  respiration,  as  absorption  goes  on,  becomes  audible, 
or  resumes  its  normal  characters,  progressively  from  the  summit 
downward.  Absorption,  when  the  liquid  is  reduced  to  a  small  quan- 
tity, taking  place  frequently  very  slowly,  absence  of  respiration  with 
dulness  or  flatness  on  percussion,  often  continues  for  a  long  time  at 
the  base  of  the  chest.  Feebleness  of  the  respiratory  murmur  over 
the  whole  side,  characterizes  the  renewal  of  the  function  of  the  com- 
pressed lung.  This  continues  for  weeks  or  even  months.  The  per- 
manent effects  following  recovery  from  pleuritis  with  large  effusion, 
will  be  noticed  under  a  distinct  head  in  connection  with  the  chronic 
variety  of  the  disease. 

Finally,  on  the  unaffected  side  during  the  three  periods  of  the  dis- 
ease, but  especially  during  the  stage  of  liquid  accumulation,  the  in- 
tensity of  the  respiratory  murmur  is  abnormally  increased,  constituting 
exaggerated  or  supplementary  respiration. 

Of  adventitious  auscultatory  sounds,  the  bronchial  rales  are  occa- 
sionally heard  in  cases  of  pleuritis.  Their  occurrence  is  purely  acci- 
dental.    Bronchitis  and  pulmonary  catarrh  coexist  with  pleuritic 
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inflammation  only  as  coincidences.  The  inflammation  does  not  extend 
to  the  parenchyma  of  the  lungs,  and,  consequently,  the  crepitant 
rale  does  not  belong  to  the  clinical  history  of  the  disease.  Adventi- 
tious sounds,  however,  may  be  developed  within  the  pleural  sac,  which 
are  highly  significant.  I  refer  to  attrition  or  friction  sounds.  If 
patients  come  under  observation  in  the  first  period,  or  before  much 
liquid  accumulation  has  taken  place,  a  grazing  or  rubbing  sound 
may  sometimes  be  detected  over  the  lower  part  of  the  anterior  or 
lateral  surface,  and  in  rare  instances,  during  this  period,  it  is  audible 
over  the  greater  part  of  the  affected  side.  The  production  of  the 
sound  at  this  stage  must  be  due,  in  most  cases,  to  the  deposit  of  fibrin 
on  the  pleural  surfaces.  It  is  possible  that  the  increased  vascularity 
of  the  superficies  of  the  lung,  together  with  the  absence  of  the  usual 
exhalation  lubricating  the  pleura,  may  be  adequate  to  produce  it. 
Walshe  gives  an  instance  in  which  a  loud  rubbing  sound  was  heard 
over  the  whole  side,  and  after  death,  which  occurred  sixteen  days 
from  the  time  when  this  sign  was  noted,  the  pleural  surface  was  found 
to  be  entirely  free  from  lymph,  except  over  a  spot  of  the  size  of  half  a 
crown.  The  sound  is  heard  in  a  certain  proportion  only  of  the  cases 
which  are  examined  anterior  to  the  stage  of  effusion.  The  restrained 
movements  of  the  affected  side  from  pain  are  sometimes  insufficient 
for  its  production,  and  then  it  may  be  developed  by  inducing  the 
patient  to  disregard  the  pain  and  expand  the  side  more  fully.  It 
would  perhaps  be  detected  at  this  period  oftener  than  it  is,  were  the 
side  to  be  more  frequently  examined  than  is  usual,  and  the  explora- 
tions made  with  care  over  every  point ;  for  the  sign  is  frequently  in- 
termittent, and  may  be  confined  to  a  small  space. 

After  the  accumulation  of  liquid,  and  during  the  stage  of  effusion, 
a  friction-sound  is  rarely  discovered.  In  exceptional  instances  it  is 
observed,  in  this  period,  over  the  compressed  lung.  According  to 
Walshe,  it  may  occasionally  be  developed  on  the  back  by  making  the 
patient  lie  on  the  face  for  a  little  while.  It  has  been  observed,  also, 
over  a  considerable  area,  even  when  the  quantity  of  liquid  is  quite 
large.  In  the  latter  case  it  is  attributable  to  the  lung  having  become 
attached,  by  means  of  bands  or  bridles  of  false  membrane,  to  the 
thoracic  wall,  which  resist  the  pressure  of  the  fluid,  and  permit  the 
pleural  surface  to  come  into  contact  over  a  certain  space,  notwith- 
standing the  amount  of  effusion. 

It  is  during  the  third  period,  or  the  stage  of  absorption,  that  fric- 
tion-sounds are  most  apt  to  occur  in  pleuritis.     The  pleural  surfaces, 
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after  haying  been  separated  by  the  presence  of  liquid,  are  again 
brought  into  contact,  more  or  less  coated  with  semi-organized  lymph. 
It  is  only  during  this  stage  that  the  rougher  sounds,  called  rasping 
or  grating^  are  produced.  They  may  have  this  character,  or  in  the 
third  stage,  as  in  the  first,  only  the  rubbing  and  grazing  varieties 
may  be  developed.  They  are  sometimes  loud  and  strong,  occasion- 
ally heard  at  a  distance,  attracting  the  patient's  notice,  and  accom- 
panied by  a  vibratory  motion  of  the  parietes  perceptible  to  the  touch. 
Their  duration  is  variable.  They  may  last  for  a  very  brief  period, 
and,  on  the  other  hand,  they  have  been  known  to  continue  for 
months. 

Friction-sounds  by  no  means  constantly  attend  the  stage  of  absorp- 
tion. The  adhesion  of  the  pleural  surfaces,  which  quickly  ensues, 
prevent  their  development.  They  would  probably  be  more  frequently 
discovered  than  they  are,  if  repeated  examinations  were  made  for 
that  object ;  but  at  this  period  of  the  disease  they  are  generally  un- 
important as  regards  the  diagnosis,  which  has  been  already  made,  and 
they  are  generally  sought  for  merely  as  a  matter  of  curiosity.*  As 
evidence,  however,  that  the  pleural  surfoces  are  again  in  contact,  the 
sign  is  not  altogether  unimportant  at  this  stage  of  the  disease.  Its 
occurrence  subsequent  to  liquid  accumulation  is,  of  course,  a  proof 
of  progress  having  been  made  in  absorption ;  but  this  point  is  gene- 
rally easily  settled  by  other  signs  which  are  more  uniformly  avail- 
able. 

In  conclusion,  friction-sounds  are  chiefly  important,  in  a  diagnostic 
point  of  view,  when  they  are  discovered  early  in  pleuritis,  because  it 
is  only  at  this  period  that  the  discrimination  of  the  disease,  as  a  general 
remark,  is  attended  with  any  diflSculty.  When  they  are  heard  at 
the  middle  or  inferior  portion  of  the  oldest,  or  are  found  to  extend 
over  the  whole  side,  they  are  almost  pathognomonic.  Taken  in  con- 
nection with  symptoms  characteristic  of  pleuritic  inflammation,  their 
presence  establishes  the  diagnosis.  In  a  negative  point  of  view, 
however,  they  are  of  not  much  importance  :  that  is,  their  absence  is 
not  evidence  that  pleuritis  does  not  exist,  owing  to  the  want  of  con- 
stancy in  their  association  with  the  disease. 

For  the  characters  which  distinguish  friction-sounds,  and  by  which 
they  are  to  be  recognized  clinically,  as  well  as  for  other  practical 

'  BouiUaud  professes  to  discover  friction-sounds,  almost  invariably  after  absorption,  in 
cases  of  pleuritis  (Valleix,  op.  cit.).  This  may  be  explained  on  the  supposition  tbot 
he  is  accustomed  to  take  greater  pains  than  others  in  seeking  for  them. 
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considerations  connected  with  their  production,  the  reader  is  referred 
to  the  portion  of  the  chapter,  in  Part  I,  on  Auscultation  in  Disease, 
which  is  devoted  to  this  subject.'  The  liability  of  mistaking  a  fric- 
tion-sound for  a  crepitant  rale  is  to  be  borne  in  mind,  since,  practi- 
cally, it  might  lead  to  the  error  of  confounding  pleuritis  with  pneu- 
monitis. The  occasional  occurrence  of  a  pleural  friction-sound 
produced  by  the  heart,  exclusive  of  any  disease  of  the  latter  organ, 
is  an  item  among  the  curiosities  of  clinical  experience,  which  is  to 
be  recollected.  The  movements  of  the  heart  sometimes  cause  a 
rubbing  of  the  adjacent  pleural  surfaces  sufficient  to  give  rise  to  a 
sound.  Its  disconnection  from  other  evidences  of  pericarditis,  and 
association  with  the  other  evidences  of  pleuritis,  will  prevent  mistakes. 

The  results  of  auscultation  of  the  voice  are  to  be  taken  into  ac- 
count in  the  diagnosis  of  pleuritis.  The  results  before  the  stage  of 
effusion,  if  not  altogether  negative,  are  not  sufficiently  marked  to 
possess  diagnostic  importance.  They  are  variable  after  accumulation 
of  liquid  has  taken  place,  but  are  frequently  useful  in  confirming  the 
evidence  derived  from  other  signs.  Over  the  compressed  lung  the 
vocal  resonance  may  be  abnormally  exaggerated ;  well-marked  bron- 
chophony is  sometimes  observed,  and  the  occasional  occurrence  of 
pectoriloquy,  under  these  circumstances,  is  sufficiently  established. 
These  vocal  phenomena  may  all  be  absent,  and  are  present  in  dif- 
ferent cases  with  greater  or  less  intensity  or  prominence.  They  are 
more  marked  if,  in  connection  with  pleuritic  effusion,  the  lung  be  soU- 
dified,  not  by  compression  only,  but  by  inflammatory  consolidation 
or  a  tuberculous  deposit.  When  strongly  marked  they  afford  pre- 
sumptive but  not  positive  evidence  of  solidification,  in  addition  to  the 
condensation  due  to  the  pressure  of  liquid  effusion.  If  not  strongly 
marked,  they  are  significant  of  condensation,  or  some  abnormal  con- 
dition, on  the  left  more  than  on  the  right  side,  owing  to  the  normally 
greater  vocal  resonance  on  the  right  side.  This  remark  is  applicable 
to  exaggerated  vocal  resonance  only,  not  to  bronchophony  and  pecto- 
riloquy. 

These  vocal  signs  are  generally  limited  to  the  summit  of  the  chest, 
and  confined  to  an  area  circumscribed  in  proportion  to  the  space 
occupied  by  the  compressed  lung.  They  are  oftener  discovered  over 
the  scapula  and  in  the  interscapular  region  behind,  owing  to  the 
usual  situation  of  the  compressed  lung  in  cases  of  large  effusion. 

Over  the  space  occupied  by  liquid,  the  vocal  signs  which  have  been 

'  Vide,  page  242. 
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named  are  usually  wanting.  A  contrast  as  regards  vocal  resonance 
between  the  upper  and  lower  portion  of  the  affected  side,  when  the 
percussion-sound  is  at  the  same  time  observed  to  be  flat  below,  and 
more  or  less  sonorous  above,  is  pretty  conclusive  evidence  of  the  pre- 
sence of  liquid ;  for  if  the  relative  flatness  at  the  inferior  portion  of 
the  chest  proceeded  from  greater  solidification  of  lung,  the  vocal 
resonance  would  be  expected  to  be  more  marked  than  at  the  superior 
portion  of  the  chest,  where  a  certain  amount  of  resonance  is  elicited 
by  percussion. 

In  like  manner,  a  contrast  between  the  two  sides  inferiorly,  con- 
sisting in  the  presence  of  vocal  resonance  on  the  healthy  side,  and  its 
absence  on  the  affected  side,  affords  strong  proof  of  effusion.  Here 
the  allowance  for  a  normal  disparity  between  the  two  sides,  is  the  re- 
verse of  that  to  be  made  when  it  is  a  matter  of  question  as  to  solidifi- 
cation of  lung  at  the  summit.  If  the  flatness  on  percussion  be  on  the 
right  side,  and  the  greater  vocal  resonance  on  the  left  side,  the  proof 
of  effusion  in  the  right  pleura  is  stronger  than  it  would  be  were  the 
left  side  the  one  affected. 

But  auscultation  furnishes  a  vocal  sign  deemed  by  Laennec  pathog- 
nomonic of  pleuritic  effusion,  and  still  considered  by  many  as  highly 
significant.  I  refer  to  the  sign  called  JEgophony.  A  singular  dis- 
crepancy of  opinion  exists  among  different  observers  as  regards  the 
frequency  with  which  this  sign  is  discoverable  in  pleuritis,  the  extent 
of  its  diffusion,  and  its  diagnostic  importance.  This  discrepancy 
may  perhaps  in  part  be  accounted  for  on  the  supposition  that  the  term 
SBgophony  is  used  by  some  in  a  more  comprehensive  sense  than  by 
others.  It  may  be  applied  to  slight  modifications  of  the  transmitted 
voice,  or  it  may  be  restricted  to  instances  in  which  the  tremulousness 
and  acuteness  are  suflSciently  distinct  to  constitute  at  Jeast  some  ap- 
proach to  the  bleating  cry  of  the  goat,  or  the  other  sounds  to  which 
it  has  been  compared.*  Without  dwelling  on  the  subject  here,  I 
shall  refer  the  reader  to  the  remarks  under  this  head  contained  in 
the  chapter  on  Auscultation  in  Disease,  in  Part  I."  That  oegophony 
is  properly  reg&rded  as  a  physical  sign  distinct  from  bronchophony 
and  pectoriloquy,  is  unquestionable.  That  it  is  highly  significant 
of  pleuritic  effusion,  when  well  marked,  appears  to  be  suflSciently 
established.     I  am  free  to  confess,  however,  my  inability  to  speak  of 

^  The  distinction  between  transmitted  voice  and  transmitted  speech  is  to  be  kept  in 
mind.     The  former  is  bronchophony  j  the  latter  pectoriloquy. 
«  Vide  page  267. 
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its  Talue  from  much  practical  acquaintance  with  it ;  but  this  is  per- 
haps owing  to  the  fact  that  I  haye  not  made  it  the  subject  of  much 
clinical  study,  repeated  disappointments  in  seeking  for  it  having  led 
me  to  distrust  its  availability.  The  reader  will,  of  coarse,  attach 
due  weight  to  this  confession  in  connection  with  the  remarks  in  Part 
I,  to  which  he  is  referred. 

Inspection  and  mensuration  furnish  striking  and  valuable  signs  m 
pleuritis.  Under  the  influence  of  pain  the  movements  of  the  affected 
side  are  so  far  restrained  by  the  will,  as  to  give  rise  to  a  perceptible 
diminution  in  expansion  by  the  inspiratory  act,  and  on  measure- 
ment, the  size,  as  also  the  range  of  motion,  may  be  found  slightly 
reduced  during  the  first  period.  The  voluntary  restraint  of  motion  is 
especially  apparent  in  the  act  of  coughing.  These  results  give  place 
to  others  more  marked  and  distinctive  in  the  second  stage.  The 
lower  part  of  the  affected  side,  in  proportion  to  the  amount  of  liquid 
accumulation,  becomes  dilated,  and  the  inferior  costal  movements,  with 
respiration,  are  lessened  or  aftested.  The  intercostal  spaces  exhibit 
less  depression,  and  are  generally  not  so  deeply  indented  in  the 
inspiratory  act,  as  on  the  opposite  side. 

Accumulating  in  still  larger  quantity,  the  liquid  meets  with  more 
resistance  from  the  condensed  lung  than  from  the  thoracic  parietes, 
and  the  latter  accordingly  yield  to  the  dilating  force.  The  affected 
side  becomes  conspicuously  enlarged,  and  its  range  of  motion  in  re- 
spiration proportionally  limited.  It  is  dilated  frequently  to  the  fullest 
extent  of  voluntary  expansion,  or  even  beyond  this  limit,  and  hence 
remains  motionless,  while  the  movements  of  the  opposite  side  are 
supplementarily  increased.  The  intercostal  depressions  are  now 
abolished,  and  a  slight  convexity  between  the  ribs  may  in  some  in- 
stances be  apparent.  Over  the  lower  and  middle  portions  of  the 
side  the  ribs  are  abnormally  separated,  while  at  the  summit  they 
converge  more  than  is  natural.  The  obliquity  in  the  direction  of 
the  ribs  is  diminished.  Approaching  to  a  horizontal  line,  their 
angular  union  with  the  costal  cartilages  is  no  longer  obvious. 
Measurement  of  the  semicircular  circumference,  of  the  vertical 
distance  from  the  base  to  the  summit,  and,  by  means  of  calli- 
pers, of  the  antero-posterior  diameters,  shows  an  increase  of  size 
in  all  directions.  The  nipple  is  somewhat  elevated,  and  is  removed 
at  a  greater  distance  than  on  the  opposite  side  from  the  median  line. 
On  a  posterior  view  a  marked  contrast  is  observed  between  the  two 
sides  in  the   elevation  of  the  scapula  with  the  act  of  inspiration. 
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These  are  the  phenomena,  determined  by  inspection  and  mensuration, 
which  denote  a  very  largo  accumulation  of  liquid  within  the  pleural 
cavity.  Occasionally  presented  in  acute  pleuritis,  they  are  much 
oftener  observed  in  the  chronic  form  of  the  disease. 

In  the  progress  of  absorption  of  the  eflFused  fluid,  a  series  of  changes 
take  place,  the  reverse  of  those  which  characterize  progressive  accu- 
mulation of  fluid.  The  enlargement  decreases;  the  bulging  inter- 
costal spaces  become  flattened;  the  divergence  of  the  lower  ribs 
diminishes,  and  they  assume  a  more  oblique  direction ;  the  nipple 
falls,  and  its  distance  from  the  median  line  is  lessened ;  some  degree 
of  expansive  movement  is  perceptible,  taking  place  more  slowly  than 
on  the  opposite  side,  and  depression  of  the  side  at  the  summit  is  apparent. 
With  these  changes  the  affected  side  may  be  still  nearly  filled  with 
liquid.  Finally,  when  absorption  of  the  whole  or  a  greater  part  of 
the  liquid  is  effected,  the  alterations  in  size,  motions,  and  relations 
of  the  different  parts  are  frequently  still  more  marked.  The  side 
becomes  contracted  in  every  direction.  It  is  obvious  to  the  eye  at 
the  lower,  as  well  as  at  the  upper  part,  when  the  chest  is  examined 
either  behind  or  in  front.  Mensuration  with  the  inelastic  tape,  or  with 
callipers,  shows  this  to  be  the  case.  Lateral  curvature  of  the  spine 
is  apt  to  occur,  the  concavity  looking  toward  the  affected  side.  The 
shoulder  (with  occasional  exceptions)  is  depressed  ;  the  interscapular 
space  is  narrowed ;  the  lower  angle  of  the  scapula  projects  from  the 
thoracic  wall ;  the  lower  ribs  approximate  more  than  on  the  opposite 
side ;  the  nipple  falls  below  the  level  of  its  fellow,  and  is  nearer  the 
median  line ;  the  range  of  motion  in  the  acts  of  respiration  is  greater 
than  before,  but  still  limited  on  comparison  with  the  healthy  side. 
These  changes  always  succeeding  chronic  pleuritis  with  large  effusion, 
but  not  so  constant  after  the  acute  variety,  in  amount  bear  a  certain 
proportion  to  the  extent  to  which  the  side  has  been  previously  ex- 
panded ;  in  other  words,  to  the  quantity  of  liquid  effusion  which  has 
existed.  They  are,  however,  also  dependent  on  the  condition  of  the 
compressed  lung  as  regards  its  ability  to  become  expanded  as  the 
pressure  is  removed ;  and  since  this  condition  is  affected  by  other 
circumstances  than  simple  condensation,  viz.,  by  the  adhesion  of  the 
pleural  surfaces,  and  the  organization  of  lymph  deposited  upon  it,  the 
contraction  of  the  side  resulting  from  pleuritis  will  differ  in  different 
cases  in  which  the  quantity  of  effused  liquid  was  about  the  same. 

Contraction  of  the  affected  side  after  pleurisy  will  be  likely  either 
to  be  wanting  entirely,  or  to  be  less  marked  and  less  persisting  in 


556  DISBASES    OF    THB    RBSPIRATOBY    OBOAKS. 

proportion  as  the  effusion  and  its  removal  by  absorption  have  been 
rapid.  For  this  reason,  assuming  an  equal  amount  of  accumulation, 
the  changes  first  mentioned  characterize  chronic  rather  than  acute 
pleuritis.  But  they  are  more  apt  to  follow  chronic  pleuritis  for 
another  reason,  viz.,  the  quantity  of  liquid  effused  is  usually  much 
greater  in  this  variety  of  the  disease.  The  rapidity  with  which  ab- 
sorption goes  on  in  acute,  as  well  as  in  chronic  pleuritis,  varies  much 
in  different  cases.  It  is  not  uncommon  to  observe  a  very  great  retluc- 
tion  within  a  few  days  or  even  hours ;  but  after  the  quantity  is  re- 
duced to  a  certain  point,  the  removal  is  always  effected  more  slowly. 
The  side  may  be  obviously  depressed  at  the  summit  or  middle  third, 
when  it  is  still  enlarged  at  the  lower  part,  as  shown  by  mensuration. 
As  regards  permanent  effects  on  the  chest,  there  may  not  be  any  ob- 
vious disparity  after  the  lapse  of  weeks  or  months  succeeding  an  attack 
of  the  acute  form,  even  when  the  quantity  of  liquid  effusion  was  con- 
siderable, and  a  certain  amount  of  contraction  was  evident  immedi- 
ately after  recovery.  It  is  otherwise,  however,  with  cases  of  chronic 
pleuritis ;  and  I  shall  refer  to  this  point  under  the  head  of  the  latter. 

Examinations  of  the  chest  by  inspection  and  mensuration  in 
cases  of  pleuritis,  are  not  only  useful  in  order  to  ascertain  the  exist- 
ence or  non-existence  of  either  dilatation  or  contraction,  but  that  the 
progress  of  the  disease  may  be  watched  from  day  to  day,  as  regards, 
in  the  first  place,  the  increase  in  the  accumulation  of  liquid,  and  in 
the  second  place,  its  decrease  by  absorption.  In  cases  in  which  the 
affected  side  is  filled  with  fluid  and  the  thoracic  wall  expanded,  per- 
cussion and  auscultation  do  not  afford  the  means  of  determining  from 
day  to  day  variations  in  the  quantity  of  effusion.  Inspection  and 
mensuration  are  available  for  this  object,  and  the  results  may  be  im- 
portant in  determining  the  practitioner  either  to  continue  or  to  change 
his  therapeutical  measures. 

Much  interesting  and  important  information  is  frequently  derived 
from  the  employment  of  palpation  in  cases  of  pleurisy.  In  the  first 
period  it  furnishes  evidence  of  tenderness  to  the  touch,  and  also  that 
the  soreness  is  not  in  the  integument  but  in  the  intra-thoracic  struc- 
tures. The  pain  produced  by  manual  examination  of  the  affected  side 
is  not  superficial  and  occasioned  by  mere  contact  of  the  hand,  as  in 
some  instances  of  hypenesthesia  of  the  surface,  but  is  more  deeply 
seated  and  proportionate  to  the  degree  of  pressure  made. 

But  it  is  more  especially  during  the  second  and  third  periods  that 
this  method  of  exploration  furnishes  useful  facts.     The  effect  of  an 
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accumulation  of  a  considerable  quantity  of  liquid  is  usually  to  abolish 
the  normal  vocal  fremitus  on  the  affected  side  over  a  space  correspond- 
ing to  that  occupied  by  the  effusion.  And  at  the  same  time,  in  some 
instances,  the  fremitus  is  increased  over  the  condensed  lung  above 
the  level  of  the  liquid.  Marked  diminution  or  suppression  of  the 
normal  vocal  fremitus  may  thus  constitute  a  physical  sign  of  liquid 
effusion,  the  more  significant,  because  over  consolidated  lung  the  fre- 
mitus is  frequently  exaggerated.  It  is  obvious  that  to  become  a  sign 
of  effusion,  absence  of  fremitus  must  be  associated  with  other  signs ; 
and  it  is  to  be  borne  in  mind  that  in  many  persons  the  normal  fre- 
mitus is  greater  on  the  right  than  on  the  left  side.  If  flatness  on 
percussion  at  the  lower  part  of  the  chest  coexists  with  absence  of 
fremitus,  while  on  the  opposite  side  there  exists  vesicular  sonorous- 
ness with  a  fremitus  more  or  less  marked,  the  evidence  is  strong  that 
the  flatness  is  due  to  effused  fluid  rather  than  solidified  lung.  And  inas- 
much as  in  some  persons  a  fremitus  exists  naturally  on  the  right  side 
and  not  on  the  left,  the  evidence  is  stronger  when  the  effusion  is  into 
the  right  pleural  sac ;  in  other  words,  flatness  on  percussion  with 
absence  of  fremitus,  indicates  effusion  more  positively  on  the  right 
than  on  the  left  side,  making  due  allowance  for  the  fact  that  this  com- 
bination of  signs  may  be  produced  by  the  encroachment  of  an  en- 
larged liver  on  the  thoracic  space. 

Palpation  furnishes  still  other  facts.  By  this  method  better  than 
by  inspection  are  ascertained  the  most  important  of  the  displacements 
of  intra-thoracic  parts  which  take  place  in  the  second  and  third 
periods  of  pleuritis  with  large  effusion.  An  accumulation  of  liquid  in 
the  left  pleural  sac  removes  the  heart  from  its  normal  situation.  This 
may  occur,  and  to  a  great  extent  before  the  thoracic  parietes  become 
dilated.  Occasionally  the  heart  is  pushed  downward  in  a  direction 
toward  the  epigastrium,  but  in  the  great  majority  of  instances  it  is 
carried  upward  and  outward  in  a  diagonal  lino  extending  from  the 
praecordia  to  the  right  shoulder.  It  is  found,  as  the  fluid  accumu- 
lates, to  be  situated  beneath  the  sternum,  and  at  length  its  pulsa- 
tions may  be  felt  and  frequently  seen  on  the  right  side,  and  some- 
times beyond  the  nipple.^  If,  on  the  other  hand,  the  effusion  be 
within  the  right  pleural  sac,  and  the  accumulation  be  large,  the  heart 

'  Alteration  of  the  heart-sounds,  even  with  the  greatest  amount  of  displacement,  is 
very  rarely  observed.  A  bellows'  sound  is  occasionally  developed,  which  disappears 
when  the  heart  resumes  its  normal  situation.  The  existence  of  a  murmur,  under 
these  circumstances,  therefore^  is  not  proof  of  cardiac  disease,  even  excluding  ansmia. 
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is  displaced  in  a  direction  apward  and  outward  toward  tlie  left  ajilla. 
If  the  impulse  of  the  dislocated  heart  can  neither  be  seen  nor  feh, 
which  must  be  rarely  the  case  except  when  it  is  beneath  the  stemum^ 
the  sounds  of  the  organ,  as  determined  by  auscultation^  mnjst  be  the 
guide  to  its  abnormal  situation.  Its  return  to  the  praecordia  is  eri- 
dence  of  the  progress  made  in  the  absorption  of  the  eflfiosed  fluid. 
In  some  instances  it  has  been  observed  to  regain  its  normal  sitnatioii 
in  the  course  of  a  few  days  and  even  hours,  showing  very  rapid 
diminution  in  the  quantity  of  effusion.  It  does  not,  however,  alwijB 
return  to  its  normal  situation  when  the  force  which  in  the  first  in- 
stance pushed  it  out  of  place  is  no  longer  operative.  It  may  be 
detained  in  its  abnormal  position  by  morbid  attachments.  And  it  a 
a  curious  fact  that  the  suction-force  developed  by  the  absorption  of 
the  effused  liquid  may  not  only  prevent  the  organ  when  displaced, 
from  again  resuming  its  position  in  the  praecordia,  but  it  may  prove 
an  active  cause  of  displacement.  In  cases  of  copious  effusion  within 
the  right  pleura,  after  absorption,  the  heart  has  been  fonnd  to  be 
drawn  into  the  right  side ;  and  subsequent  to  the  removal  of  an 
effusion  in  the  left  pleura  sufficient  to  displace  the  heart  to  the  right, 
it  may  at  length  occupy  a  position  to  the  left  of  the  prsecordia. 

Displacement  of  the  diaphragm  is  another  of  the  mechanical  effects 
of  a  large  effusion.  This,  according  to  the  observations  of  Stokes, 
may  take  place  suddenly,  so  that  the  fluid  finding  additional  space 
in  this  direction,  the  semicircular  circumference  of  the  affected  side 
may  possibly  be  diminished,  and  the  line  of  percussion-flatness  on  the 
chest  lowered,  although  the  quantity  of  liquid  is  increasing.  The 
depression  of  the  diaphragm  of  course  carries  downward  the  subjacent 
organs.  On  the  right  side  this  is  evidenced  by  the  lower  situation  of 
the  liver.  Under  these  circumstances,  owing  to  the  convexity  of  its 
upper  surface  and  the  convexity  of  the  depressed  diaphragm,  a  sulcus 
or  furrow  is  sometimes  apparent  between  the  lower  margin  of  the 
chest  and  the  point  at  which  the  anterior  surface  of  the  liver  projects 
against  the  abdominal  wall.  Again,  after  absorption,  the  diaphragm 
is  drawn  upward  with  the  subjacent  organs  above  the  point  at  which 
it  rises  normally  within  the  chest ;  and  the  liver  on  the  right  side,  or 
the  stomach  and  spleen  on  the  left  side,  are  found  to  ascend  high^ 
than  in  health.  The  latter  changes,  however,  are  ascertained  by 
percussion  rather  than  by  palpation,  and  the  same  remark  is  appli- 
cable to  lateral  displacement  of  the  mediastinum,  to  which  reference 
has  been  already  made  under  the  head  of  Percussion. 
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Owing  to  the  abolition  of  the  intercostal  depressions  daring  the 
stage  of  effusion,  the  affected  side  offers  to  the  touch,  as  well  as  to 
the  eye,  an  unnaturally  regular  and  smooth  surface,  which  is  after- 
ward lost  when  contraction  of  the  chest  takes  place,  and  finally,  in 
some  instances,  the  presence  of  liquid  in  the  pleural  sac  may  be 
made  to  give  rise  to  a  sense  of  fluctuation  appreciable  by  palpa- 
tion. This  may  be  discovered  occasionally,  by  applying  the  left 
hand  over  the  affected  side  at  the  base,  and  percussing  the  ribs  with 
the  pulpy  portion  of  the  fingers  of  the  right  hand.  In  thin  persons, 
peripheric  fluctuation,  as  it  is  called,  is  oftener  available.  If  a  finger 
be  applied  over  an  intercostal  space,  and  a  light,  quick  percussion- 
stroke  be  made  at  a  short  distance  in  the  same  space,  the  peculiar 
shock  significant  of  the  presence  of  fluid  may  be  appreciable. 

Diagnosis. — Certain  of  the  symptoms  of  acute  pleuritis  are  some- 
what distinctive.  Pain  is  usually  a  prominent  symptom  during  the 
first  period.  It  is  sharp,  lancinating  in  character,  felt  generally  with 
the  act  of  inspiration,  and  its  severity  increasing  with  the  progress 
of  the  act,  renders  the  latter  interrupted,  and  shortens  its  duration. 
In  these  respects,  however,  it  does  not  differ  from  the  pain  in  pleu- 
ralgia.  It  is  referred  oftenest  to  the  lower  part  of  the  affected  side 
laterally,  and  in  front ;  sometimes  extending  to  the  back  or  over  the 
whole  side,  and  occasionally  felt  exclusively  on  the  opposite  side  or 
in  the  abdomen.  It  diminishes  as  effusion  takes  place,  and  at  length 
ceases  to  be  prominent  or  disappears.  The  respirations  are  multi- 
plied at  first,  by  way  of  compensation  for  their  incompleteness  in  con- 
sequence of  pain,  and  afterward  from  the  interruption  of  the  function 
of  the  lung  on  the  affected  side  due  to  its  compression.  Dyspnoea 
occurs  in  only  a  small  proportion  of  cases,  which  are  characterized 
by  rapid  and  copious  effusion.  Cough  is  sometimes,  but  rarely,  absent. 
It  is  usually  dry,  excited  spasmodically,  and  partially  suppressed  to 
avoid  the  pain  which  it  occasions.  The  significance  formerly  attached 
to  position  or  decubitus,  at  different  stages  of  the  disease,  appears  to 
be  in  a  great  measure  disproved. 

With  an  adequate  knowledge  of  the  physical  signs  which  belong  to 
acute  pleuritis,  the  diagnosis,  certainly  in  the  great  majority  of  cases, 
is  sufficiently  easy.  It  presents  diflficulties  only  to  those  who  do  not 
qualify  themselves  to  employ  physical  exploration.  By  those  who 
rely  exclusively  on  the  diagnostic  symptoms,  it  is  not  infrequently 
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confounded  with  picarodjnia,  intercostal  neuralgia,  and  pneumonitis. 
Instances  illustrating  these  errors  of  diagnosis  have  repeatedly  fallen 
under  my  observation.  It  will  suffice  to  point  out  the  more  impor- 
tant of  the  circumstances  involved  in  the  differential  diagnosis  from 
the  affections  just  named,  commending  to  the  student  the  study  of  the 
physical  signs  of  the  disease  until  they  become  perfectly  familiar. 

In  pleurodynia  and  intercostal  neuralgia,  the  physical  phenomena 
which  attend  the  march  of  acute  pleuritis  are  wanting.  The  absence 
of  these  phenomena  enables  us  either  to  exclude  pleuritic  inflamma- 
tion, or  to  establish  its  existence.  In  a  purely  neuralgic  or  rheumatic 
affection,  however,  diminished  expansion  of  the  affected  side,  with 
slight  reduction  in  size,  feebleness  of  the  respiratory  murmur  and 
perhaps  relative  dulness  may  be  present,  these  results  being  due  ex- 
clusively to  the  restrained  movements  from  pain.  The  affected  side 
may  also  be  more  exquisitely  tender  on  pressure  than  when  pleuritic 
inflammation  exists.  Guided  alone  by  the  results  of  exploration,  for 
a  brief  period  after  the  attack,  the  discrimination  might  involve 
doubt.  The  existence  of  marked  febrile  movement  is  an  important 
point  at  this  period.  Symptomatic  fever  constantly  accompanies 
acute  inflammation  of  the  pleura,  while  it  attends  pleurodynia  and 
intercostal  neuralgia  only  as  a  coincidence.  If  a  friction-sound  be 
discovered  which  we  are  satisfied  is  pleural  in  its  origin,  it  renders 
the  diagnosis  quite  positive.  But  the  constancy  of  this  sign  cannot 
be  relied  upon,  and,  indeed,  it  is  rarely  discovered  in  the  early  stage 
of  pleuritis.  Its  absence,  therefore,  is  not  proof  that  a  doubtful 
affection  is  either  neuralgic  or  rheumatic. 

But  the  occasion  for  hesitancy  usually  exists  for  a  brief  period 
only.  The  occurrence  of  serous  effusion,  if  the  disease  be  acute 
pleuritis,  gives  rise  to  positive  signs,  which  render  certain  the  presence 
of  something  more  than  a  neuralgic  affection  or  an  attack  of  rheuma- 
tism seated  in  the  thoracic  walls.  And,  on  the  other  hand,  the  absence 
of  the  physical  evidence  of  effusion  authorizes  an  exclusion  of  acute 
pleuritis.  A  fact,  however,  observed  by  Louis  and  others,  is  impor- 
tant to  be  borne  in  mind,  viz.,  an  attack  of  acute  pleuritis  is  occa- 
sionally preceded  by  a  neuralgic  affection  of  the  side  in  which  the 
inflammation  becomes  afterwards  developed.  Two  instances  illus- 
trating this  fact  have  come  under  my  observation,  in  which  the 
patients  experienced  acute  pains  in  the  side,  without  febrile  move- 
ment, or  any  of  the  physical  signs  of  pleuritic  inflammation,  for  several 
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days  before  an  attack  of  the  latter  which  was  signalized  by  a  chill, 
increased  pain,  and  febrile  movement. 

In  the  differential  diagnosis  from  acute  pneumonitis,  we  have  to 
distinguish  between  the  physical  signs  belonging  respectively  to  this 
affection  and  acute  pleuritis.  In  pneumonitis  there  occurs,  often 
within  a  short  space  of  time,  marked  dulness  on  percussion  over  a 
certain  portion  of  the  affected  side.  If  the  upper  lobe  be  first  in- 
flamed, the  dulness  will  be  found  at  the  summit  and  on  the  anterior 
surface,  while  the  posterior  surface  below  the  scapula  is  resonant  on 
percussion.  The  reverse  obtains  in  acute  pleuritis  after  effusion  has 
taken  place.  But  in  the  majority  of  instances,  pneumonic  inflamma- 
tion attacks  the  lower  lobe,  and  in  the  lobar  form  invades  speedily  the 
entire  lobe.  The  dulness  will  then  be  found  to  be  bounded  on  the 
chest  by  a  line  pursuing  the  direction  of  the  interlobar  fissure,  and 
not  to  vary  with  the  change  of  position  of  the  patient,  the  latter 
being  observable  in  a  certain  proportion  of  the  cases  of  pleuritis  with 
effusion.  The  liquid  in  pleuritis  generally  accumulates  rapidly,  and 
the  flatness  on  percussion  is  found  to  extend  over  a  larger  portion  of 
the  affected  side  than  in  cases  of  pneumonitis.  In  certain  cases  of 
pneumonitis,  it  is  true,  the  entire  lung  may  become  solidified ;  but  in 
these  cases  a  single  lobe  is  first  attacked,  and  at  a  subsequent  period 
the  inflammation  crosses  the  interlobar  fissure,  and  invades  the  other 
lobe.  If  such  cases  are  under  observation  from  the  beginning,  the 
length  of  time  occupied  by  the  extension  of  dulness  over  the  chest 
distinguishes  the  disease  from  acute  pleurisy. 

Other  differential  points  are  not  less  distinctive.  The  presence  of 
a  considerable  quantity  of  liquid  in  the  pleural  cavity  gives  rise  to 
flatness  on  percussion.  Solidification  of  lung  produces  only  dulness, 
and,  in  a  certain  proportion  of  instances,  the  vesicular  is  replaced  by 
tympanitic  sonorousness,  more  or  less  marked.  The  dulness  from 
solidified  lung  is  accompanied,  generally,  by  a  well-marked  bronchial 
respiration,  frequently  intense,  metallic,  and  appearing  to  be  de- 
veloped near  the  ear.  The  flatness  from  the  accumulation  of  liquid 
is  usually  associated  with  suppression  of  respiratory  sound ;  or,  if  a 
bronchial  respiration  be  discovered,  it  is  comparatively  feeble  and 
distant  in  the  great  majority  of  instances.  Increased  vocal  resonance, 
bronchophony,  and  occasionally  pectoriloquy,  are  signs  belonging  to 
solidification ;  their  absence  is  the  rule  over  liquid  effusion,  ^go- 
phony  is  occasionally  heard  over  the  latter,  and  rarely  over  the  former. 
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Vocal  fremitus  is  often  exaggerated  bj  solidification,  and  it  is  abo- 
lished by  the  presence  of  liquid. 

An  accumulation  of  a  large  quantity  of  liquid  in  the  pleural  caiity 
produces  considerable  or  great  enlargement  of  the  affected  side,  and 
effaces  the  intercostal  depressions.  In  pneumonitis,  the  enlarge^ 
ment  is  slight,  and  the  intercostal  depressions  remain.  Displacements 
of  the  heart,  diaphragm,  and  mediastinum,  are  marked  effects  of 
copious  liquid  effusion,  and  they  occur  but  to  a  slight  extent  as  re- 
sults of  solidification. 

Moreover,  a  symptom  and  a  sign  almost  pathognomonic  of  acnte 
pneumonitis  are  wanting  in  acute  pleuritis,  viz.,  the  rusty  expectora- 
tion and  the  crepitant  rale. 

Exceptional  variations  from  general  rules  as  regards  the  physical 
signs  belonging  to  the  two  diseases  just  contrasted,  can  alone  consti- 
tute sufficient  ground  for  hesitation  in  making  the  differential  diagnosis. 
For  example,  in  some  cases  of  pleuritis  with  large  effusion,  a  bronchial 
respiration  is  found  to  pervade  the  whole  of  the  affected  side ;  and, 
on  the  other  hand,  in  some  cases  of  solidification  from  pneumonitis, 
absence  of  respiratory  sound  is  equally  extensive.  Attention,  how- 
ever, to  other  points  of  contrast,  in  all  such  instances,  will  develope 
ample  data  for  the  discrimination. 

SUMMARY  OP  PHYSICAL   SIGNS   BELONGINQ  TO  ACUTE   PLEURITIS. 

First  Period^  viz.y  prior  to  Accumulation  of  Liquid. — ^Moderate  or 
slight  diminution  of  vesicular  resonance,  or  dulness  on  percussion. 
Feeble  and  interrupted  respiratory  murmur.  No  alteration  in  vocJ 
resonance  or  fremitus.  Diminished  expansibility  of  the  affected  side. 
Tenderness  on  pressure.  Occasionally  a  grazing  or  rubbing  friction- 
sound. 

Second  Period,  or  Stage  of  Accumulation  of  Liquid. — Flatness 
on  percussion  from  the  base  of  the  chest,  extending  upward,  more  or 
less,  over  the  affected  side ;  diminished  elasticity  of  thoracic  parietes, 
and  sense  of  resistance  notably  increased.  Tympanitic  sonorousness 
varying  in  degree  above  the  level  of  the  liquid,  frequently  exceeding 
in  intensity  the  sound  on  the  opposite  side.  Amphoric  or  metallic 
modification  of  resonance  at  the  summit,  sometimes  strongly  marked, 
and  occasionally  the  cracked-metal  variety  of  sound  discovered.  The 
limits  of  flatness,  in  a  certain  proportion  of  cases,  found  to  vary  when 
the  patient  assumes  different  positions.   The  flatness  sometimes  found 
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to  extend,  in  front,  on  the  opposite  side,  even  beyond  the  sternum, 
in  consequence  of  lateral  displacement  of  the  mediastinum.  Respi- 
ration often  suppressed  below  the  level  of  the  liquid  effusion  ;  bron- 
cho-vesicular or  bronchial  over  the  compressed  lung.  A  bronchial 
respiration  sometimes  diffused  over  the  chest,  but  usually  feeble  and 
distant,  except  at  the  summit.  In  the  latter  situation  generally  dis- 
coverable either  in  front  or  behind,  oftener  the  latter,  varying  in 
different  cases  as  respects  intensity  and  the  area  over  which  it  is 
heard.  Sounds  of  heart  transmitted  to  distant  parts  through  the 
mass  of  liquid.  Friction-sounds  occasionally  heard  in  this  stage. 
Increased  vocal  resonance,  sometimes  bronchophony,  and,  as  a  rare 
phenomenon,  pectoriloquy,  discovered  at  the  summit  of  the  chest  on 
the  affected  side.  All  these  vocal  signs  may  be  absent  at  the  summit, 
and  they  are  all  absent,  as  a  rule,  over  the  portion  of  the  side  occu- 
pied by  the  liquid,  -^gophony  present  in  a  certain  proportion  of 
cases  at  a  particular  and  usually  a  transient  period  in  this  stage. 
Generally,  when  present,  limited  to  the  neighborhood  of  the  inferior 
angle  of  the  scapula  behind,  and  to  a  zone  extending  from  this  point 
to  the  anterior  part  of  the  chest ;  but,  exceptionally,  in  some  instances 
diffused  over  the  whole  side.  Dilatation  of  the  affected  side,  com- 
mencing below  and  extending,  in  some  cases,  over  the  entire  side ; 
the  intercostal  depressions  effaced,  and  various  alterations  in  the  re- 
lations of  the  external  component  parts  of  the  thoracic  parietes. 
Dislocation  of  the  heart,  and  depression  of  the  diaphragm,  with  sub- 
jacent organs,  from  the  pressure  of  the  fluid.  Unnatural  regularity 
and  smoothness  of  the  surface  of  the  affected  side.  Fluctuation  per- 
ceptible to  the  eye  and  to  the  touch  in  some  instances.  Comparative 
immobility  of  the  affected  side.  Abolition  of  vocal  fremitus  below 
the  level  of  the  liquid.  Increased  respiratory  movements  and  ex- 
aggerated vesicular  murmur  on  the  healthy  side. 

Third  Period^  or  Stage  of  Absorption. — ^Vesicular  or  vesiculo- 
tympanitic resonance  on  percussion,  developed  first  at  the  summit 
and  gradually  extending  downward,  but,  relatively  to  the  opposite 
side,  persisting  dulness.  Flatness  continuing  at  the  base.  Respira- 
tion feeble  and  broncho- vesicular,  progressively  developed  from  above 
downward,  gradually  assuming  the  normal  vesicular  character.  Sup- 
pression at  the  lower  part  of  the  affected  side.  Vocal  resonance  and 
fremitus  absent  at  the  lower  part  of  the  affected  side,  and  either 
wanting  or  more  or  less  marked  above.    jSgophony  sometimes  dis- 
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covered  in  this  stage.  Depression  at  the  summit  of  the  chest,  and 
afterward  frequently,  if  the  effusion  have  been  large,  marked  con- 
traction of  the  whole  side,  with  changes  in  the  relations  of  the  differ- 
ent external  component  parts  of  the  thoracic  parietes,  the  reverse  of 
those  which  have  previously  existed  indicating  dilatation.  Irregu- 
larity of  the  surface  of  the  affected  side.  Limited  expansive  move- 
ments. Friction-sounds  much  oftener  discovered  in  this  stage  than 
in  the  first  or  second,  and  in  this  stage  frequently  grating  or  rasping, 
accompanied  sometimes  by  tactile  fremitus.  Displacement  of  the 
heart  from  the  previous  pressure  of  the  liquid,  or  taking  place  as  an 
effect  of  absorption.  Abnormal  elevation  of  the  diaphragm  and  sub- 
jacent organs,  after  very  large  effusion,  and  lateral  displacement  of 
the  mediastinum  toward  the  affected  side. 


Chronic  Pleuritis. 

Chronic  pleuritis  with  copious  serous  effusion  is  entitled,  clinically, 
to  be  considered  as  an  affection  distinct  from  acute  inflammation  of 
the  pleura,  since,  it  rarely  follows  or  is  preceded  by  the  latter.  In 
the  majority  of  cases,  the  inflammation  is  subacute  from  the  first. 
The  anatomical  conditions,  however,  so  far  as  concerns  their  relations 
to  physical  signs,  are  essentially  the  same  as  in  acute  pleuritis  after 
an  accumulation  of  liquid  has  taken  place.  The  chief  point  of  dif- 
ference relates  to  the  quantity  of  effusion.  In  chronic  pleuritis  with 
copious  effusion,  the  quantity  commonly  attains  to  an  amount  which 
is  only  occasionally  observed,  in  the  acute  variety.  The  clinical  his- 
tory of  the  former  is  therefore  characterized  by  the  phenomena  to 
which  a  large  accumulation  gives  rise.  When  cases  of  chronic  pleu- 
ritis present  themselves  to  the  physician,  they  exhibit  one  of  two 
phases  of  the  affection  ;  and  it  suffices  for  practical  convenience  to 
consider  each  phase  as  a  distinct  period  or  stage.  The  two  periods  or 
stages  correspond  to  the  second  and  third  of  acute  pleuritis.  The 
first  period  or  stage  of  the  latter  is,  in  fact,  wanting  in  chronic  pleu- 
ritis. The  first  period,  or  stage,  will,  then,  continue  so  long  as  the 
liquid  in  the  pleural  sac  is  accumulating,  or  remains  stationary. 
This  may  be  termed  the  stage  of  accumulation.  The  second  period 
or  stage  extends  from  the  time  when  the  liquid  begins  to  diminish, 
till  its  removal  is  effected  ;  and  this  may  be  called  the  stage  of  ab- 
sorption. The  first  period  is  frequently  of  brief  duration,  but  it 
varies  in  this  respect  conftidex^XA^  Vn  dcv^^x^xiX.  ^^&^%.     Ti^^  ^^^\A 
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period  is  usually  much  longer,  being  rarely  limited  to  a  few  weeks, 
and  often  embracing  many  months. 

Although  less  frequent  in  its  occurrence  than  the  acute  variety, 
chronic  pleuritis  is  not  a  very  rare  affection.  It  was  remarked  by 
Dr.  Hope  that  '*  there  is  no  class  of  affections  more  habitually  over- 
looked by  the  bulk  of  the  profession  than  this;"  and  the  previous 
histories  in  the  cases  that  have  fallen  under  my  observation  have 
afforded  evidences  of  the  correctness  of  the  remark.*  This  fact 
renders  the  diagnosis  a  subject  of  importance.  The  fact,  however, 
is  significant,  not  of  intrinsic  difiiculties  in  the  way  of  discriminating 
the  disease,  but  of  the  extent  to  which  physical  exploration  of  the 
chest  is  neglected.  As  regards  physical  signs  and  the .  points 
involved  in  the  diagnosis,  they  have,  for  the  most  part,  been  em- 
braced in  the  consideration  of  acute  pleuritis.  Inasmuch,  however, 
as  familiarity  with  the  phenomena  attained  by  exploration  and  their 
combinations  is  only  to  be  acquired  by  repetition,  a  recapitulation  of 
these  signs  and  diagnostic  points  in  the  present  connection  will  not 
be  disadvantageous  to  the  student. 

Phy%ical  Signs, — A  patient  with  chronic  pleuritis  who  comes  under 
observation  while  the  serous  effusion  is  either  accumulating  or  remains 
stationary  at  the  highest  point  of  accumulation,  will  be  found,  in  the 
great  majority  of  cases,  to  present  the  physical  evidence  of  a  sufficient 
quantity  of  liquid  in  the  pleural  sac  to  fill  the  affected  side,  compress- 
ing the  lung  into  a  small  space,  and  frequently  the  phenomena  inci- 
dent to  enlargement  and  displacement  of  other  intra-thoracic  organs 
are  superadded. 

The  percussion-sound  is  flat  from  the  base  of  the  chest  upward 
over  the  whole  or  greater  part  of  the  affected  side.  A  tympanitic 
resonance  may  be  discovered  at  the  summit,  with  perhaps  an  ampho- 
ric intonation.  The  want  of  elasticity  of  the  thoracic  parietes  and 
sense  of  resistance  felt  in  percussing,  are  marked. 

In  the  majority  of  cases,  at  least  in  adults,  all  respiratory  sound 
is  suppressed  over  the  greater  part,  and  sometimes  over  the  whole  of 
the  affected  side.  In  a  small  proportion  of  instances,  in  adults,  a 
bronchial  respiration  may  be  perceived  more  or  less  diffused.  It  is 
feeble,  and  conveys  the  impression  of  distance,  except  at  the  summit. 
In  the  infra-clavicular  region,  in  a  certain  proportion  of  cases ;  in 

'  Vide  Clinical  Report  on  Chronic  Pleurisy,  based  on  an  analysis  of  forty-seven  cases, 
by  the  author,  1853. 
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the  upper  scapular  region,  in  a  larger  proportion ;  and  in  the  inter- 
scapular region  commonly,  a  bronchial  respiration  may  be  discovered, 
more  or  less  intense,  and  seemingly  near  the  ear.  It  very  rarely,  in 
either  of  these  situations,  has  that  intensity,  acuteness,  and  metallic 
tone  which  belong  frequently  to  the  bronchial  respiration  due  to  long 
solidified  by  tuberculous,  and  still  more  by  inflammatory  deposit. 
On  the  healthy  side  the  respiratory  murmur  is  intensified  but  veri- 
cular,  distinguished  as  exaggerated,  puerile,  supplementary,  or  hyper- 
yesicular.  Greater  vocal  resonance,  and  sometimes  bronchophony, 
may  be  found  on  the  affected  side  in  the  interscapular  space,  and  less 
frequently  in  the  upper  scapular  and  infra-clavicular  regions.  Else- 
where than  at  the  summit,  these  vocal  signs  are  wanting,  ^gophony 
is  an  event  of  rare  occurrence. 

Inspection  discovers  comparative  or  positive  immobility  of  the  side 
afiected ;  and  on  the  opposite  side  the  respiratory  movements  are 
manifestly  increased.  The  afiected  side  may  remain  quite  motionless, 
even  when  the  respirations  are  forced,  or  there  may  be  a  slight  and 
tardy  elevation  of  the  ribs.  In  proportion  as  the  side  is  but  little 
afiected  by  forced  respiration,  it  is  usually  enlarged  in  size.  It  is 
distended  to  quite  or  even  beyond  the  extreme  limit  of  a  voluntary 
expansion.  The  ribs  are  raised,  and  they  approach  to  a  horizontal 
direction.  The  lower  ribs  diverge  and  the  upper  converge.  The 
intercostal  depressions  are  efiaced,  and  there  may  be  bulging  between 
the  ribs.  The  nipple  is  raised,  and  removed  at  a  greater  distance 
from  the  median  line  than  that  on  the  opposite  side.  The  side  pre- 
sents an  unnaturally  regular  and  smooth  appearance.  Slight  cede- 
matous  infiltration  beneath  the  integument  of  the  afiected  side  is 
sometimes  observed.  Semicircular  measurements  with  the  inelastic 
tape,  applied  just  below  the  nipple  and  the  lower  angle  of  the  sca- 
pula, show  an  increase  of  size,  varying,  of  course,  not  only  in  differ- 
ent cases,  but  perhaps  at  difi'erent  periods  of  this  stage,  the  maxi- 
mum being  about  two  inches.  Diametrical  mensuration  with  callipers 
will  also  show  enlargement  between  difi'erent  points. 

Palpation,  in  conjunction  with  percussion  and  inspection,  shows  dis- 
placement of  movable  parts  within  the  chest,  in  addition  to  the  com- 
pression and  elevation  of  the  pulmonary  organs.  The  heart,  if  the 
left  side  be  afiected,  is  pushed  to  the  right,  carried  beneath  the  ster- 
num, and  frequently  transferred  to  the  right  side,  being  found  to 
pulsate  sometimes  even  beyond  the  nipple.  If  the  effusion  be  in  the 
right  side,  it  is  elevated  and  carried  in  a  diagonal  direction  to  the 
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left.  The  mediastinum' is  displaced  laterally,  and  flatness  on  percus- 
sion is  sometimes  discovered  not  only  over  the  sternum,  but  for  a  little 
distance  beyond  on  the  opposite  side.  The  dislocation  of  the  heart 
will,  of  course,  give  rise  to  dulness  over  its  new  situation.  Depres- 
sion of  the  diaphragm  with  the  viscera  in  contact  with  its  inferior  sur- 
face, occasions  on  the  left  side  extension  downward  of  flatness  from  the 
presence  of  liquid  ;  and  on  the  right  side  hepatic  flatness  to  an  abnor- 
mal extent  below  the  ribs,  a  tumor-like  projection  caused  by  the  ante- 
rior surface  of  the  liver,  and  a  sulcus  above  due  to  the  convexity  of  its 
upper  surface.  This  sulcus,  as  remarked  by  Stokes,  may  after  a 
time  be  lost,  before  absorption  takes  place,  in  consequence  of  the 
convexity  of  the  liver  being  diminished  by  pressure. 

Fluctuation  in  the  intercostal  spaces  may  sometimes  be  discovered. 

The  vocal  fremitus  natural  to  the  affected  side  is  abolished. 

During  the  second  period,  the  physical  signs  will  present,  at  suc- 
cessive explorations,  repeated  at  intervals  of  some  duration,  variations 
in  degree  rather  than  in  kind,  according  to  the  rapidity  with  which 
the  effused  fluid  is  removed.  The  changes  may  consist  in  a  gradual 
return  to  the  normal  condition  as  respects  the  size,  mobility,  and 
relations  of  the  different  anatomical  parts,  internal  and  external,  of 
the  affected  side.  But  it  is  very  rarely  if  ever  the  case  that  a  normal 
condition  is  recovered,  and  the  natural  symmetry  of  the  chest  left 
unimpaired.  As  the  quantity  of  liquid  diminishes,  the  enlargement 
of  the  side  decreases,  and,  at  length,  it  falls  within  its  natural  dimen- 
sions. Depression  of  the  upper  third  in  front  is  first  observed.  This 
frequently  takes  place  while  the  semicircular  measurement  still  shows 
enlargement.  Finally,  contraction  universally  of  the  affected  side  is 
a  uniform  result  when  the  liquid  is  completely  absorbed  or  reduced 
to  a  small  quantity.  The  various  phenomena,  ascertained  by  inspec- 
tion, which  are  incident  to  contraction  of  the  chest  after  the  removal 
of  pleuritic  effusion,  in  general  terms,  are  the  reverse  of  those  which 
characterize  dilatation.  They  have  already  been  mentioned  in  con- 
nection with  acute  pleuritis,  and  will  again  be  reproduced  under  the 
head  of  the  Retrospective  Diagnosis  of  Chronic  Pleuritis:  they  need 
not,  therefore,  be  here  enumerated. 

But  before  marked  contraction  of  the  chest  takes  place,  the  dis- 
placed intra-thoracic  organs,  especially  the  heart,  retrograde  toward 
their  normal  situations.  And  as  regards  the  final  disposition  of  these 
organs,  certain  changes  are  liable  to  succeed  chronic  pleurisy,  which 
have  been  already  noticed,  inasmuch  as  they  occasionally  follow  the 
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acute  variety  of  tlie  disease ;  and  these  aUo  will  be  recapitulated  pre- 
sently, 

PercussIon-resonancD,  in  proportion  as  the  compressed  lung  under- 
goes expausioD,  becomes  developed  at  the  upper  part  of  the  chest, 
and  extends  downward.  The  affected  side  over  the  space  accupied 
hy  the  expanded  hing^  however,  in  most  instances  yields  a  dull  sound 
compared  with  the  resonance  of  the  healthy  side;  and  if  sonorous- 
ness bo  marked,  as  is  sometimes  the  case,  it  is  vesiculo-tympanitic  in 
quality.  The  respiratory  sound  becomes  devclopedj  extending  lower 
and  lower,  but  relatively  feeble,  and  with  more  or  less  of  a  broncho- 
vesicular  character.  The  vocal  resonance  may  be  greater  or  lesa 
than  on  the  healthy  side.  The  same  is  true  of  vocal  fremitus. 
Friction-sounds  are  frequently  discovered  during  this  stage.  They 
are  to  be  sought  for  over  the  middle  and  lower  thirds  in  front,  lata- 
rally,  and  behind.  They  are  often  rough  and  loud.  I  have  known 
an  instance,  already  referred  to,  in  which  they  attracted  the  atten- 
tion of  the  patient)  continuing  when  he  was  able  to  be  up  and  out 
of  doors.  They  may  be  accompanied  by  tactile  fremitus.  They 
persist  in  some  instances  for  a  long  period.  I  have  noted  their  ex- 
istence in  a  case  ten  months  after  the  date  of  the  commencement  of 
the  disease. 

^gophony  is  sometimes  discovered  during  the  progress  of  absorp- 
tion. 

The  period  occupied  by  the  successive  and  progressive  changes  indi- 
cating the  diminution  and  removal  of  the  liquid  effusion  in  chronic 
pleuritiB,  aa  already  statedj  is  variablcj  but  in  most  cases  it  extends 
over  several  months. 


BiagnQBiB. — So  far  aa  the  symptomatology  of  the  disease  is  con- 
cserned,  irrespective  of  the  physical  signs,  chronic  pleuritis  is  often 
remarkably  latent.  Excluding  the  small  proportion  of  cases  in  which 
it  is  preceded  by  acute  pleuritis,  the  development  of  the  affection  is 
very  rarely  attended  by  severe  pain,  and  frequently  this  symptom  is 
entirely  wanting.  In  obtaining  the  previous  history,  the  fact  of  pain 
having  existed  would  often  escape  notice  without  careful  inquiry,  the 
attention  of  the  patient  being  at  the  time  scarcely  attracted  to  it,  and 
its  occurrence  forgotten.  When  cases  come  under  observation  after 
the  disease  has  existed  for  several  weeks,  absence  of  pain  is  the  rtile* 
Cough  and  expectoration  are  sometimes  wanting,  and  are  rart4y  pro- 
mlnentt     As  a  rule,  these  symptoms  do  not  precede  the  developmeBl 
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of  chronic  pleuritis  except  they  depend  on  antecedent  pulmonary 
tuberculosis.  When  cough  is  present  it  is  generally  either  dry  or 
accompanied  by  a  small  expectoration,  which  consists  of  mucus  more 
or  less  modified.  The  sudden  occurrence  of  a  copious  sero-albumi- 
nous  or  puruloid  expectoration,  continuing  for  a  greater  or  less  period, 
indicates  ulcerative  perforation  of  the  pleura  commencing  within  the 
sac,  and  establishing  a  communication  with  the  bronchial  tubes.  This 
accidental  event  gives  rise  to  pneumo-hydrothorax.  The  respirations 
are  usually  increased  in  frequency,  but  to  this  rule  there  are  excep- 
tions, even  when  the  accumulation  of  liquid  is  suflScient  to  remove 
the  heart  to  the  right  of  the  sternum.  The  increase  in  frequency  is 
rarely  great  while  patients  are  tranquil.  Exercise  or  the  use  of  the 
voice  in  conversation  furnishes  the  evidence  of  want  of  breath.  Under 
these  circumstances  dyspnoea,  with  lividity  of  the  prolabia,  may  be 
produced,  which  is  rarely  observed  while  patients  are  at  rest.  The 
pulse  in  the  majority  of  cases  is  more  or  less  accelerated,  ranging 
from  80  to  120  per  minute ;  but  I  have  observed  it  to  bo  even  below 
the  normal  average,  viz.,  64  per  minute.  Sweating  frequently  occurs 
at  night,  not  uniformly  preceded  by  a  febrile  paroxysm  or  exacer- 
bation. Chills  or  chilly  sensations  from  time  to  time  are  apt  to  occur, 
even  when  the  disease  is  simple,  i.  e.  not  complicated  with  tubercu- 
losis, and  also  when  the  liquid  contained  in  the  chest  is  not  pu- 
rulent. The  digestive  functions  may  be  more  or  less  disordered, 
but  in  some  instances  the  appetite  is  good,  and  the  ingestion  of  food 
occasions  no  disturbance  during  the  whole  progress  of  the  disease. 
Pallor  of  the  countenance  is  marked  in  some  cases,  but  in  others  the 
aspect  is  not  notably  morbid,  although  the  chest  be  filled  with  liquid 
effusion.  In  a  large  proportion  of  cases,  if  the  disease  be  uncompli- 
cated, the  progress  of  the  affection  is  not  attended  by  great  loss  of 
weight  or  emaciation.  The  strength  is  sometimes  preserved  in  an 
astonishing  degree.  I  have  known  instances  in  which  the  disease  was 
allowed  to  pursue  its  course  without  receiving  any  medical  treatment, 
the  patients  prosecuting  most  of  the  time  laborious  occupations.  The 
diagnosis  in  these  cases  was,  of  course,  made  retrospectively.  It  is 
not  uncommon  for  cases  to  come  under  observation  when  the  dis- 
ease has  existed  for  several  weeks  or  even  months  without  any  pre- 
vious application  having  been  made  for  medical  aid ;  little  or  no  in- 
convenience having  been  experienced  except  from  want  of  breath  in 
active  exercise.  Employments  involving  violent  exertions,  such  as 
chopping  and  sawing  wood,  stone-cutting,  the  duties  of  a  house-maid 
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of  all  work,  and  active  participation  in  the  rough  out-door  sports  of 
youth,  have  been  continued  in  cases  that  have  fallen  under  my  notice 
when  the  chest  was  filled  with  liquid,  which,  under  these  circumstances^ 
has  progressively  diminished  by  absorption^ 

The  symptoms  of  chronic  pleuritis  embracing  so  little  that  is  dis- 
tinctive, not  only  is  it  confounded  with  other  pulmonary  diseases, 
especially  phthisis,  by  those  who  do  not  avail  themselves  of  physical 
exploration,  but  frequently  even  the  existence  of  a  pulmonary  affection 
is  not  suspected.  Latent  intermittent  fever,  bilious  fever,  dyspepsia, 
general  debility,  disease  of  heart,  and  the  ideal  affection  called  "liver 
complaint,"  are  the  maladies  under  which  patients  have  been  supposed 
to  labor  in  cases  that  have  fallen  under  my  observation. 

To  determine  the  existence  of  the  disease  with  the  aid  of  physical 
signs  is  generally  one  of  the  easiest  problems  in  diagnosis.  I  have, 
however,  known  the  phenomena  to  be  attributed  to  hepatization  of 
lung  by  those  who  had  given  some  attention  to  the  exploration  of  the 
chest.  Circumstances  pertaining  to  the  physical  signs  suffice  for  the 
discrimination  between  the  presence  of  an  abundant  effusion  and  the 
solidification  from  pneumonitis.  The  points  involved  in  this  discrimi- 
nation have  already  been  presented  in  connection  with  acute  pleuritis, 
and  need  not  be  recapitulated.  But  in  view  of  the  previous  history, 
when  flatness  is  found  to  extend  more  or  less  over  the  chest  in  cases 
of  chronic  pleuritis,  pneumonitis  is  almost  excluded  by  the  law  of 
probabilities  alone.  Antecedent  acute  inflammation  of  the  pulmonary 
parenchyma  would  be  evidenced  in  the  vast  majority  of  instances,  by 
rational  symptoms  having  occurred  which  do  not  accompany  the  de- 
velopment of  chronic  pleuritis,  viz.,  pain,  rusty  expectoration,  febrile 
movement,  and  confinement  to  the  bed  for  a  certain  period.  But, 
irrespective  of  this  point,  the  existence  of  chronic  pneumonitis,  either 
as  a  sequel  of  the  acute  form  of  the  disease  or  as  a  primary  affection, 
is  exceedingly  improbable. 

The  affections  which  may  give  rise  to  phenomena  closely  analogous 
to  those  belonging  to  chronic  pleuritis,  are  infiltrated  cancer  of 
the  lungs  and  mediastinal  tumor.  These  affections  are  much  less 
frequent  in  their  occurrence  than  chronic  pleuritis,  and  the  liability, 
therefore,  to  error,  is  in  attributing  their  phenomena  to  the  latter 
affection;  in  other  words,  to  suppose  that  chronic  pleurisy  exists, 

^  The  rate  of  mortality  from  uncomplicated  chronic  pleurisy  in  my  experience  is  about 
17  per  ceut. 
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when  they  are  present.  The  liability  to  this  error  is  somewhat  in- 
creased by  the  fact  that  in  both  these  affections  pleuritic  effusion  is 
apt  to  occur.  Infiltrated  cancer  of  the  lung  produces  contraction  of 
the  affected  side  of  the  chest.  Mediastinal  tumor,  on  the  other  hand, 
may  lead  to  dilatation.  In  the  first  instance,  the  disease  may  be 
mistaken  for  pleuritis  advanced  to  the  second  period,  or  the  stage  of 
absorption.  In  the  second  instance,  pleuritis  in  the  first  period,  or 
stage  of  liquid  accumulation,  may  bo  supposed  to  exist.  The  points 
involved  in  the  differential  diagnosis  from  these  affections  have  been 
already  noticed  in  the  preceding  chapter,  under  the  heads  of  Cancer 
of  the  Lungs,  and  Cancer  in  the  Mediastinum.  A  brief  reference  to 
them  will  be  all  that  is  requisite  in  this  place. 

A  cancerous  affection  of  the  lungs  or  mediastinum  (and  it  may  co- 
exist in  the  two  situations)  is  more  uniformly  accompanied  by  cough 
and  expectoration  than  chronic  pleuritis.  The  expectoration  is  more 
abundant,  becoming  purulent,  and  is  frequently  characteristic,  re- 
sembling red  or  black  currant  jelly.  Haemoptysis  is  an  event  of 
frequent  occurrence.  Pain  is  a  more  prominent  and  persisting  symp- 
tom. The  pulse,  on  the  contrary,  is  less  commonly  accelerated  until 
the  affection  is  quite  advanced.  The  contraction  of  the  chest,  pro- 
duced by  the  absorption  of  the  liquid  effusion  in  chronic  pleuritis,  is 
usually  greater  than  in  cases  of  infiltrated  cancer.  In  the  latter 
affection,  the  loss  of  strength,  emaciation,  and  pallor,  denote  a  graver 
malady  than  uncomplicated  chronic  pleuritis. 

Cancer  in  the  mediastinum  frequently  extends  more  or  less  into 
both  sides  of  the  chest,  giving  rise,  of  course,  to  flatness  on  percus- 
sion and  other  physical  phenomena,  not  limited  to  one  side,  as  in 
cases  of  chronic  pleuritis.  Effacement  of  the  intercostal  depressions, 
and  a  sense  of  fluctuation,  may  be  produced  by  the  pressure  of  a 
tumor,  but  only  in  rare  instances,  while  these  effects  are  common 
when  the  side  is  dilated  by  the  presence  of  liquid.  The  dilatation 
from  a  cancerous  or  other  tumor  is  often  partial  or  circumscribed, 
irregular,  and  extends  from  above  downward ;  while  in  the  stage  of 
accumulation,  in  chronic  pleuritis,  it  becomes  general,  extending  from 
below  upward,  and  the  enlargement  is  more  regular.  Dyspnoea  is  a 
more  constant  and  prominent  symptom,  in  cases  in  which  a  tumor 
exists  of  sufficient  size  to  occasion  a  considerable  dilatation  of  the 
chest.  In  both  diseases,  the  heart  and  diaphragm,  as  well  as  the 
lung,  are  subject  to  displacement.  But  when  this  occurs  from  the 
pressure  of  a  tumor,  certain  symptoms  are  frequently  superadded  to 
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those  incident  to  an  equal  amount  of  displacement  from  the  accomti- 
lation  of  liquid ;  viz.,  oedema  of  the  face,  lividity,  swelling  of  the 
veins,  dysphagia,  as  well  as  marked  dyspnoea.  These  symptoms  are 
due  to  pressure  on  the  air-tuhes,  large  vessels,  nerves,  and  oesophagus; 
and  liquid  accumulation  in  the  pleura,  however  large,  never  produces 
an  amount  of  pressure  on  these  parts,  equal  to  that  which  results 
from  a  large  mediastinal  tumor.  The  symptoms,  therefore,  just 
mentioned,  are  distinctive  of  the  latter. 

Reverting  to  physical  signs,  in  cancer  of  the  lungs  or  in  the 
mediastinum,  the  bronchial  respiration  and  increased  vocal  resonance, 
or  bronchophony,  are  often  found  over  the  parts  of  the  chest,  where 
the  percussion-sound  is  dull  or  flat.  These  are  eminently  the  signs 
of  pulmonary  solidification.  On  the  other  hand,  in  chronic  pleuritis, 
absence  of  respiratory  murmur  and  abolition  of  vocal  resonance, 
below  the  level  of  the  liquid,  is  the  rule ;  the  reverse  occurring  in 
only  exceptional  instances.  Absence  of  respiratory  and  vocal  sound, 
with  flatness  on  percussion,  is  a  combination  of  signs  eminently  dis- 
tinctive of  the  presence  of  liquid.  Vocal  fremitus  may  be  preserved 
or  increased  in  cases  of  cancerous  infiltration  or  tumor.  It  is  uni- 
formly abolished  below  the  level  of  the  liquid,  in  chronic  pleuritis. 
In  the  former  aflFections,  we  may  expect  often  to  find  vesicular  reso- 
nance on  percussion,  at  or  near  the  base  of  the  chest,  below  the  limit 
of  dulness  or  flatness.  In  chronic  pleuritis,  in  all  save  some  very 
rare  instances,  we  find  flatness  from  the  base  of  the  chest  extending 
more  or  less  upward. 

The  distinctive  circumstances  involved  in  the  differential  diagnosis 
of  chronic  pleuritis  from  cancer  in  the  mediastinum  are  applicable, 
in  a  great  measure,  to  the  discrimination  in  cases  of  intra-thoracic 
tumor,  arising  from  any  other  part  exterior  to  the  lungs. 

RETROSPECTIVE  DIAGNOSIS    OF  CHRONIC  PLEURITIS. 

Cases  not  infrequently  are  presented  in  practice  in  which  it  is 
important  to  determine,  from  an  examination  of  the  chest,  whether 
chronic  pleuritis  have  existed  at  some  former  period.  A  sense  of  weak- 
ness in  the  chest,  and  some  deficiency  of  breath  on  active  exercise,  are 
apt  to  remain  for  a  long  time  after  recovery — that  is,  after  the  liquid 
effusion  is  completely  absorbed,  and  there  are  no  other  symptoms 
which  denote  any  pulmonary  affection.  Instances  of  this  description 
have  come  imder  my  observation,  in  which  patients  had  experienced 
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the  disease  several  years  before,  its  character,  perhaps,  at  the  time, 
not  having  been  determined.  In  other  cases  there  are  present  symp- 
toms which  may  be  due  to  some  existing  affection  of  the  lungs,  and 
in  endeavoring  to  ascertain  its  nature,  the  permanent  changes  which 
have  resulted  from  the  pleuritis,  must  be  taken  into  account.  Chronic 
pleuritis  may  lead  to  certain  consecutive  affections.  Dilatation  of  the 
bronchial  tubes  has  been  observed  to  follow.  Emphysema  may  be 
a  result.  It  has  been  supposed  to  increase  the  liability  to  pul- 
monary tuberculosis.  Statistics  show  this  opinion  to  be  incorrect  ;* 
but  phthisis,  of  course,  supervenes  in  some  instances,  and  it  is  not 
infrequently  an  important  problem  to  solve,  in  individual  cases, 
whether  this  be  so  or  not ;  a  problem  which,  as  has  been  seen  already, 
is  rendered  more  difficult  by  the  changes  consequent  on  the  absorp- 
tion of  a  large  pleuritic  effusion.  The  retrospective  diagnosis  of 
chronic  pleuritis,  therefore,  is  a  subject  which  appears  to  me  deserv- 
ing of  separate  consideration. 

The  diagnosis  is  made  retrospectively  by  means  of  the  remote  or 
permanent  effects  of  the  disease.  These  are  essentially  the  proximate 
effects,  which  do  not  entirely  disappear  for  an  indefinite  period,  or 
even  during  the  remainder  of  life,  and  they  have  already  been  ad- 
verted to.  They  consist  in  contraction  of  the  chest,  alterations 
in  the  relations  of  different  anatomical  parts  on  the  exterior  of 
the  thoracic  parietes,  displacement,  in  some  instances,  of  intra- 
thoracic organs,  and  variations  in  percussion,  respiratory  and  vocal 
sounds — in  short,  disturbance  of  the  natural  symmetry  of  the  two 
sides  of  the  chest,  as  respects  the  results  furnished  by  the  different 
methods  of  physical  examination.  This  disturbance  of  symmetry, 
presenting  characters  which,  collectively,  are  highly  significant  of 
the  pre-existence  of  chronic  pleuritis,  justify  a  retrospective  diagnosis. 
For  what  length  of  time  after  recovery  is  this  diagnosis  practicable  ? 
This  will,  of  course,  depend  on  the  persistency  of  the  characters  just 
referred  to.  The  period  doubtless  varies  in  different  cases.  The 
changes  immediately  succeeding  the  disease  gradually  diminish,  and 
examinations  repeated  at  long  intervals  show  progressive  advance- 
ment toward  restoration  of  the  natural  symmetry.  Much  will  depend 
on  the  extent  of  the  proximate  effects.  The  age  of  the  patient  will 
also  affect  the  final  condition.     In  proportion  to  youth,  other  things 

*  Vido  "  Practical  Observations  on  Certain  Diseases  of  the  Chest,  etc  By  Peyton 
Blakiston,  M.D."  Am.  Ed.  1848.  Also,  "Clinical  Report  on  Chronic  Pleurisy,"  l>y 
author. 
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being  equal,  will  be  the  ultimate  approximation  to  tbe  normal  sym* 
metry.  But  it  is  probable  that  in  many,  if  not  most  instances,  cha- 
racters sufficient  for  a  retrospective  diagnosis  remain  during  life.  I 
have  preserved  notes  of  two  examinations  made  ten  years  after  re* 
covery,  and  in  both  the  traces  of  the  disease  were  strongly  marked. 
The  brief  account  which  I  shall  give  of  the  remote  effects  on  which 
the  retrospective  diagnosis  is  to  be  based,  will  be  derived  from  the 
recorded  results  of  fifteen  examinations  of  different  patients,  made  at 
periods  varying  from  ten  months  to  ten  years  from  the  date  of  the 
attack.  In  all  these  cases  recovery  had  taken  place,  and  the  patients 
(all  of  them  adults),  so  far  as  could  be  judged  from  the  symptoms 
and  signs,  were  free  from  existing  pulmonary  disease.^ 

Of  fourteen  cases  in  which  either  the  existence  or  non-existence  of 
diminished  width  of  the  chest  was  noted,  it  had  occurred  in  all  save 
two,  and  in  these  two  instances  there  was  flattening  of  the  summit. 
In  one  case,  at  the  summit  of  the  affected  side,  instead  of  depression, 
there  was  greater  comparative  fulness ;  and  this,  coexisting  with  a 
clear,  vesiculo-tympanitic  percussion-resonance,  and  feebleness  of  the 
respiratory  murmur,  rendered  it  probable  that  emphysema  had  be* 
come  developed  in  that  situation.  In  the  two  instances  in  which 
diminished  width  was  not  apparent,  the  examinations  were  made  in 
one  ten  months,  and  in  the  other  three  years  from  the  date  of  the 
disease.  The  relative  measurements  of  the  semi-circumference  of  the 
two  sides  were  noted  in  six  cases.  In  these  cases  the  contraction 
varied  from  half  an  inch  to  one  and  a  half  inches,  always  allowing 
for  the  right  side  half  an  inch  as  a  normal  disparity.  The  compara- 
tive contraction  of  the  affected  side  after  pleuritis  is  partly  absolute 
and  in  part  relative,  the  opposite  side  augmenting  in  size  from  the 
hypertrophy  of  lung  resulting  from  the  supplementary  increase  of 
the  respiratory  movements.  The  disparity  between  the  two  sides 
which  immediately  follows  absorption,  gradually  becomes  less,  espe- 
cially if  the  patient  be  young.  For  example,  in  a  case  attended  with 
large  effusion,  removing  the  heart  to  the  right  of  the  sternum  (the 
left  side  being  affected),  the  contraction  after  recovery  was  strongly 
marked.  In  the  space  of  four  years,  the  contracted  side  had  ex* 
panded  so  as  to  leave  but  a  slight  apparent  difference.  A  similar 
change,  after  the  lapse  of  two  years,  I  have  noted  in  another  case. 
In  both  instances  the  patients  were  young. 

1  Two  cases  arc  to  be  excepted  from  this  remark,  in  one  dilatation  of  the  bronchia) 
tubes,  and  in  the  other  partial  emphy.«*ema  being  sii])i>osed  to  exisL 
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Of  fourteen  cases  the  shoulder  was  depressed  in  all  but  three.  In 
one  instance  it  was  slightly  elevated  on  the  affected  side. 

Of  five  cases  in  which  the  vertical  position  of  the  nipple  was  noted, 
it  was  lowered  in  four  and  raised  in  one.  In  one  instance  it  was  an 
inch  lower  than  its  fellow. 

Its  distance  from  the  median  line  was  noted  in  three  cases,  and  in 
all  it  was  nearer,  the  difference  varying  from  a  quarter  of  an  inch  to 
an  inch. 

The  distance  between  the  lower  ribs  was  compared  on  the  two  sides 
in  three  cases,  and  in  all  it  was  diminished  on  the  affected  side.  In 
one  instance  the  ribs  approximated  so  as  almost  to  overlap.  In  this 
case  there  existed  a  deep  depression  on  the  inferior  anterior  surface 
of  the  chest.  In  two  instances  the  upper  ribs  were  compared  in  this 
respect,  and  found  to  be  divergent  on  the  affected  side. 

In  nine  cases  the  comparative  width  of  the  interscapular  spaces 
was  noted,  and  in  eight  it  was  lessened  on  the  affected  side.  In  one 
instance  it  was  one-half  less  on  that  side  than  on  the  other.  The 
difference  was  in  no  case  less  than  one  and  a  quarter  inches.  In 
the  single  excepted  instance  in  which  the  width  was  greater  on  the 
affected  side,  this  was  evidently  owing  to  the  existence  of  spinal 
curvature,  the  convexity  looking  to  the  opposite  side.  Projection  of 
the  lower  angle  of  the  scapula  existed  in  all  the  cases  in  which  the 
facts  with  respect  to  this  point  were  noted,  viz.,  in  four ;  the  same  re- 
mark will  apply  to  lowering  of  the  scapula,  which  was  noted  in  four 
cases. 

Of  fourteen  cases  in  which  the  results  of  a  comparison  of  the 
breathing  movements  on  the  two  sides  were  noted,  in  all  save  one 
they  were  more  or  less  diminished  on  the  affected  side.  This  com- 
parative diminution  was  evidently  in  a  measure  due  to  an  exaggerated 
expansibility  on  the  opposite  side. 

Dulness  on  percussion,  as  compared  with  the  resonance  on  the  side 
not  affected,  existed  in  every  instance  in  which  information  relative 
to  this  point  was  noted,  viz.,  in  thirteen  cases. 

Great  clearness  of  the  percussion-resonance  was  uniformly  observed 
on  the  opposite  side,  and  this  contributed  to  render  the  contrast  be- 
tween the  two  sides  more  striking. 

Feebleness  of  the  respiratory  sound  over  the  whole  of  the  affected 
side  existed  in  eleven  of  thirteen  cases.  This  was  rendered  more 
marked  by  an  unusual  intensity  of  the  vesicular  murmur  on  the  oppo- 
site side.  In  one  of  the  two  excepted  cases,  bronchial  respiration  on 
the  affected  side  behind,  below  the  scapula,  existed,  in  conjunction 
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with  marked  broncbophonyy  the  respiration  being  broncho-yesicular, 
and  the  vocal  resonance  comparatively  feeble  over  the  scapula.  This 
combination  of  signs  rendered  the  existence  of  dilatation  of  the 
bronchial  tubes  probable.  In  the  other  case,  bronchial  respiration 
and  bronchophony  existed  in  the  interscapular  space  on  the  affected 
side.  The  respiration  was  interrupted  on  the  affected  side,  at  the 
summit,  in  one  instance.  In  five  cases  the  respiratory  sound  pre- 
sented certain  of  the  characters  of  the  broncho-vesicular  respiration, 
consisting  either  in  the  diminished  vesicular  quality,  with  elevation  of 
pitch  of  the  inspiration,  or  a  prolonged  expiration.  The  absence  of 
these  characters  in  the  other  cases  is  not  always  stated. 

The  results  of  a  comparison  as  respects  vocal  resonance  are  given 
in  ten  instances.  In  six  of  these  cases  the  resonance  was  greater  on 
the  affected  side ;  but  of  these  six  cases,  in  three,  the  right  side  was 
the  one  affected.  On  the  other  hand,  the  four  cases  in  which  the 
vocal  resonance  was  not  greater  on  the  affected  side,  included  two  in 
which  the  left  side  was  the  one  affected. 

Of  six  cases  in  which  the  vocal  fremitus  on  the  two  sides  was 
compared,  in  four  it  was  greater  on  the  affected  side,  and  in  three  of 
these  four  instances  the  left  side  was  the  one  affected. 

The  situation  of  the  apex  impulse  of  the  heart  was  noted  in  seven 
cases.  It  was  normal  in  three  instances.  In  the  remaining  four  in- 
stances  the  facts  were  as  follows :  in  two  cases  an  impulse  was  per- 
ceptible between  the  third  and  fourth,  and  also  between  the  fourth 
and  fifth  ribs.  In  one  of  these  instances  it  was  noted  that  the  move- 
ments in  these  two  situations  were  in  alternation  ("  quasi  undulatory"). 
In  both  the  left  side  was  the  one  affected.  In  one  instance  the  im- 
pulse was  on  a  line  with  the  nipple,  and  one  and  a  half  inches  below 
it.  In  the  other  case  a  diffused  pulsation  was  apparent  over  an  area 
three  inches  in  diameter,  situated  above  the  nipple.  In  the  two  last 
instances  the  left  side  was  the  one  affected. 

Curvature  of  the  spine  was  noted  in  four  of  seven  cases.  In  three 
instances  the  curvature  was  lateral,  and  in  one  instance  in  an  ante- 
rior direction,  causing  the  patient  to  assume  a  stooping  gait. 

The  foregoing  results  are  not  given  as  embracing  data  sufficient 
for  determining  the  numerical  ratio  in  which  the  several  changes 
respectively  occur.  This  would  be  an  interesting  object  of  inquiry, 
and  I  regret  that  I  have  not  availed  myself  of  the  opportunities  that 
have  been  presented,  to  accumulate  materials  for  an  analysis  with  refe- 
rence to  it.  In  the  few  cases  analyzed,  it  will  be  observed  that  pains 
were  taken  to  note  facts  respecting  all  the  points  in  a  small  proper- 
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tion  only,  the  attention,  in  most  instances,  being  Jimited  to  obvious 
contraction,  a  comparison  of  the  expansibility,  the  percussion-sound, 
and  the  intensity  of  the  respiratory  murmur.  The  results,  however, 
are  adequate  to  show  the  group  of  characters  by  means  of  which  the 
retrospective  diagnosis  is  to  be  made,  for  many  months  or  years  after 
recovery  from  chronic  pleurisy.  This  is  the  only  purpose  I  have  had 
in  view,  and  these  characters,  recapitulated,  are  embraced  in  the 
summary  which  follows. 

SUMMARY  OP  CHARACTERS  INVOLVED  IN  THE  RETROSPEOTTVE 
DIAGNOSIS  OF  CHRONIC  PLEURISY. 

Diminished  width  of  the  chest,  apparent  on  inspection  in  the  great 
majority  of  cases.  Depression  or  flattening  at  the  summit  of  the 
aflFccted  side,  almost  invariably  observed ;  but  occasionally  enlarge- 
ment, which  probably  denotes  abnormal  dilatation  of  the  cells,  or 
emphysema.  The  reduction  in  size  also  shown  by  mensuration. 
The  shoulder  generally  depressed ;  but  in  some  instances  this  is  not 
apparent,  and  it  may  be  even  raised  above  the  level  of  that  on  the 
opposite  side.  The  nipple  usually  depressed,  but  not  invariably,  and 
nearer  the  median  line.  The  lower  ribs  converging,  sometimes 
almost  overlapping;  the  upper  ribs  diverging.  The  distance  from 
the  posterior  margin  of  the  scapula  to  the  spinal  column  lessened, 
often  in  a  notable  degree ;  an  exception  to  this  rule  obtaining,  in 
some  instances,  when  lateral  curvature  of  the  spine  takes  place,  the 
concavity  looking  toward  the  affected  side.  Projection  of  the  lower 
portion  of  the  scapula,  occurring  in  a  certain  proportion  of  instances ; 
and,  also,  depression  of  the  inferior  angle  below  the  level  of  that  on 
the  opposite  side.  The  respiratory  movements  almost  uniformly 
diminished  in  a  degree  more  or  less  marked ;  the  expansibility  on  the 
opposite  side  being,  at  the  same  time,  exaggerated.  Comparative 
dulness  on  percussion ;  the  contrast  rendered  more  striking  by  the 
great  clearness  of  the  percussion-resonance  on  the  opposite  side.  A 
vesiculo-tympanitic  resonance  at  the  summit,  conjoined  with  enlarge- 
ment, denoting  the  supervention  of  emphysema.  Feebleness  of 
respiratory  sound  over  the  entire  side,  with  few  exceptions ;  and  on 
the  opposite  side,  an  unusually  intense  vesicular  murmur.  A  bron- 
chial respiration  sometimes  observed  in  the  interscapular  space,  and 
in  other  parts  of  the  side.  In  the  latter,  especially  if  associated 
with  bronchophony,  probably  denoting  dilatation  of  the  bronchial 
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tubes.  The  respiration,  in  a  certain  proportion  of  caseSy  broncho- 
vesicular.  The  vocal  resonance  sometimes  greater,  but  not  uniformly. 
The  same  remark  applicable  to  vocal  fremitus.  Curvature  of  the 
spine  in  some  cases,  the  inclination  usually  lateral,  the  concavity 
toward  the  affected  side.  The  position  of  the  heart  frequently 
normal,  but  in  some  instances  displacement  of  this  organ ;  it  being 
found  to  the  left  of  its  natural  position  and  elevated,  if  the  pleuritis 
be  seated  in  the  left  side.* 

It  will  be  borne  in  mind  that  this  summary  embraces  characters 
observed  in  persons  after  complete  recovery  from  chronic  pleuritis, 
and  presumed  to  be  entirely  free  from  any  existing  pulmonary  dis- 
ease, excepting,  in  some  instances,  emphysema  and  dilatation  of  the 
bronchial  tubes. 

Emptema. 

When  the  liquid  contents  of  the  pleura  are  purulent,  the  affection 
is  generally  called  empyema;  a  better  term,  used  by  some  writers, 
v&pyothoraz.  Empyema  is,  in  fact,  only  a  variety  of  pleuritis ;  but  in 
view  of  certain  pathological  peculiarities,  there  is  a  propriety  in 
considering  it  as  a  distinct  form  of  the  disease.  Inflammation,  either 
acute  or  chronic,  in  this,  as  in  other  situations,  evinces  in  some  in- 
stances a  peculiar  tendency  to  the  formation  of  pus.  This  tendency 
is  independent  of  the  intensity,  nor  does  it  depend  on  the  duration 
of  the  inflammation  or  the  amount  of  efiused  products.  The  symp- 
toms denoting  a  high  grade  of  inflammatory  action  may  be  equally 
absent  when  the  chest  is  filled  with  purulent  matter,  as  in  ordinary 
cases  of  chronic  pleuritis ;  and  death  may  occur  with  an  accumula- 
tion of  pleuritic  effusion  of  long  standing  when  the  chest  contains 
only  serum  and  lymph.  Empyema,  therefore,  seems  to  be  a  species 
of  pleuritic  inflammation  differing  from  ordinary  pleuritis,  ab  initio^  in 
a  tendency  to  the  formation  of  pus. 

Clinically,  however,  it  is  by  no  means  easy  to  distinguish  empyema 
from  ordinary  chronic  pleuritis,  and,  indeed,  a  positive  discrimina- 
tion by  means  of  the  symptoms  and  signs  is  impracticable.  The 
physical  phenomena  in  both  are  equally  those  which  are  due  to 
an  accumulation  of  liquid.  There  are  none  which  are  distinctive  of 
the  character  of  the  liquid.   Bulging  between  the  ribs,  which  has  been 

'  The  liability  of  the  heart  to  be  permanently  drawn  toward  the  rigbt  side  after 
pletiritis  afl'ecting  that  side,  has  been  already  adverted  to. 
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supposed  to  indicate  the  presence  of  pus  rather  than  serous  effusion, 
depends  on  the  quantity  of  liquid,  together  with  a  condition  of  the 
intercostal  spaces  which  renders  them  yielding  to  pressure,  and  is 
significant  alike  of  hoth  varieties.  The  occurrence  of  hectic  parox- 
ysms, of  more  marked  and  persisting  febrile  movement,  or  greater 
gravity  of  the  local  and  general  symptoms,  cannot  be  relied  upon. 
I  have  known  the  fact  of  an  enormous  accumulation  of  liquid,  which 
was  found  to  be  purulent,  to  be  discovered  accidentally  only  a  few 
days  before  death.  Cases  of  empyema,  as  well  as  of  ordinary  chronic 
pleuritis,  are  liable  to  be  overlooked,  patients  being  able  to  go  about, 
and  supposed  to  labor  only  under  general  debility,  or  some  malady 
not  seated  in  the  chest.    Such  instances  have  fallen  under  my  notice. 

Assuming  it  to  be  determined  that  the  pleural  sac  is  more  or  less 
filled  with  liquid,  a  point  which,  as  has  been  seen,  by  means  of  phy- 
sical exploration,  may  be  settled  with  promptness  and  certainty,  it  is 
highly  desirable,  with  reference  to  the  prognosis  and  the  manage- 
ment, to  decide,  if  possible,  whether  the  liquid  be  purulent  or  not. 
A  rational  conclusion  may  be  formed  with  considerable  confidence 
if,  the  quantity  of  liquid  being  large,  it  remains  stationary,  and,  more 
especially,  if  it  continue  to  increase,  in  spite  of  judicious  therapeutical 
measures  to  promote  its  diminution  by  absorption.  In  the  great 
majority  of  cases  of  ordinary  chronic  pleuritis  these  measures  are,  to 
a  greater  or  less  extent,  successful :  the  amount  of  fluid  is  reduced, 
although,  after  a  time,  its  farther  reduction  may  not  be  effected.  A 
purulent  fluid  being  with  more  difliculty  absorbed,  it  is  much  more 
likely  to  remain  undiminished  or  to  increase.  As  regards  the  relative 
quantity  of  liquid  at  different  periods,  this  can  of  course  be  ascer- 
tained with  precision  by  repeated  explorations. 

But  although  the  physical  signs  and  symptoms  are  not  adequate  to 
afford  positive  information  as  to  the  character  of  the  liquid  contained 
in  the  pleura,  this  point  may  be  settled  readily  and  demonstratively 
by  a  method  involving  little  or  no  difficulty  or  danger.  I  refer  to 
the  use  of  the  exploring  canula.  The  cases  reported  within  the  past 
few  years  by  Dr.  Bowditch,  of  Boston,  in  vrhich paracentesis  thoracis 
was  performed  after  the  plan  proposed  by  Dr.  Morrill  Wyman,  of 
Cambridge,  Mass.,^  show  that  the  operation  n^ay  be  resorted  to  with 

*  Vide  Am.  Jour,  of  Med.  Sciences,  April,  1852.  The  method  referred  to  consists  in 
using  a  small  canula,  which  is  attached  by  a  flexible  tube  to  a  suction-pump,  so  con- 
structed that  the  fluid  may  be  removed  from  the  chest  through  the  canula,  and  discharged 
from  the  pump  through  another  aperture. 
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ease  and  safety,  in  order  to  determine  the  naturcyof  the  Uqiiid  con- 
tents of  the  chest. 

To  discusB  the  Hierits  of  this  operation,  m  of  other  therapeotical 
measures,  does  not  fall  within  the  scope  of  this  work.   With  refercnca 
to  its  performance,  the  importance  of  being  able,  by  means  of  physi* 
cal  signs,  to  determine  positively  the  presence  of  effusion^  is  suffi*  | 
ciently  obvious*     Heretofore  the  question  as  to  the  propriety  of  re- 
sorting to  this  operation  involved  the  liability  of  mistaking  ordinary 
pleuritis    or  empyema  for  other  affections;  and  the  operation  has 
frequently  been  performed  when  there  was  no  liquid  within  the  pleural  I 
cavity.     An  instance  of  this  kind  has  occurred  within  my  own  know- 
ledge.    Uncertainty  in  diagnosis  is  no  longer  a  valid  reason  either  i 
for  omitting  or  delaying  to  puncture  the  chest. 

It  is  chiefly  in  cases  of  empyema  that  the  contents  of  the  pleural  I 
sac  are  discharged  spontaneously,  by  means  of  ulceration  and  a  flstn- 
louB  communication,  either  directly  through  the  thoracic  parietcs,  or  \ 
indirectly  through  some  natural  outlet.     The  evacuation  may  take  ^ 
place  through  the  bronchial  tubes,  which  occurs  next  in  frequency  to  i 
perforation  of  the  walls  of  the  chest.     It  has  been  known  to  take 
place  into  the  alimentary  canal.     The  sudden  occurrence  of  a  copi- 
oua  purulent  expectoration,  when  the  chest  is  known  to  contain  liquid, 
is  evidence  that  ulceration  has  ensued,  commencing  from  within  the 
pleural  sac ;  but  the  phenomena  ariMing  from  the  presence  of  air  and  | 
liquid  in  the  cavity  of  the  pleura  are  speedily  superadded ; — ^the  affec- 1 
tion,  in  short,  becomes  pneumo-hydrothorax. 

When  perforation  of  the  thoracic  parietes  occurs,  the  purulent 
fluid  collecting  beneath  the  integument  forma  a  fluctuating  tmmor, 
evidently  situated  exterior  to  the  bony  wall  of  the  chest.    If  the  pre- 
existence  of  an  accumulation  of  liquid  has  not  been  ascertained,  ihia  I 
tumor  may  he  regarded  as  siniply  an  abscess,  not  communicating  | 
with  the  interior  of  the  chest,     I  have  known  this  mistake  to  b©  | 
committed  by  those  who  were  not  accustomed  to  employ  physical] 
exploration.     The  coexistence  of  the  physical  signs  of  a  large  accu-| 
mulfttion  of  liquid  in  the  pleural  saCj  renders  the  coimection  of  the  J 
subcutaneous   collection  with  empyema  altogether  probable.    Eut  j 
this  connection  may,  be  estabHabed  by  compression  of  the  tumorJ 
If  it  be  simply  an  abscess  beneath  the  integument,  it  is  irreducible  j 
by  pressure ;  hut  if  the  fluid  bo  derived  from  the  chest  through  ft^j 
perforation,  it  may  be  made  in  a  great  measure  to  disappear,  by ' 
forcing  its  contents  into  the  thoracic  cavity.     Again,  a  tumor  con- 
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taining  a  fluid  which  communicates  freely  with  liquid  in  the  chest, 
will  be  observed  to  rise  and  fall  with  the  successive  acts  of  inspira- 
tion and  expiration.  Moreover,  an  abscess  developed  exterior  to  the 
chest  would  involve,  generally  at  least,  acute  inflammation,  accom- 
panied by  pain,  swelling,  heat,  and  redness,  prior  to  fluctuation. 
These  local  phenomena  do  not  precede  the  appearance  of  a  fluctua- 
ting tumor,  due  to  perforation  in  the  course  of  empyema.  If  the 
tumor  be  opened,  under  the  erroneous  impression  that  it  is  nothing 
more  than  a  subcutaneous  abscess,  the  great  abundance  of  the 
purulent  discharge  will  be  likely  to  lead  to  a  discovery  of  the  error. 

A  fluctuating  tumor  beneath  the  integument,  due  to  perforation 
in  empyema,  is  sometimes  found  to  pulsate  synchronously  with  the 
beating  of  the  heart.  This  may,  at  first,  excite  a  suspicion  of  aneu- 
rism. The  tumor  is  too  rapidly  developed,  its  liquid  contents  are 
too.  superficially  situated,  and  the  fluctuation  too  marked  and  exten- 
sive, to  be  ancurismal.  The  positive  signs  of  aneurism  are  wanting, 
viz.,  the  bellows'  murmur  and  thrill;  and  the  physical  signs  of  an 
abundant  accumulation  of  liquid  in  the  chest  remove  all  doubt  as  to 
its  character. 

A  pulsation  is  occasionally  observed  more  or  less  difiused  over  the 
affected  side,  in  cases  of  empyema,  in  which  the  liquid  is  retained 
within  the  pleural  sac.  This  gives  rise  to  a  variety  of  the  disease 
which  has  been  called  pulsating  empyema.  An  instance  has  fallen 
under  my  observation,  in  which  the  shock  communicated  to  the  walls 
of  the  affected  side  led  the  attending  physician  to  suppose  that  the 
case  was  one  of  disease  of  the  heart.*  Moderate  hypertrophy  of  the 
left  ventricle  actually  existed,  as  ascertained  after  death.  The 
circumstances,  in  such  instance,  which  authorize  the  exclusion  of 
aneurism  are  the  absence  of  its  positive  signs  furnished  by  ausculta- 
tion and  palpation,  viz.,  the  bellows'  murmur  and  thrill,  together 
with  the  absence  of  the  symptoms  due  to  the  pressure  of  an  intra- 
thoracic tumor  on  the  vessels,  nerves,  oesophagus,  and  air-passages — 
symptoms  not  belonging  to  the  clinical  history  of  liquid  accumula- 
tion in  the  pleura,  however  large.  Taken  in  connection  with  these 
negative  points,  the  physical  signs  of  a  large  quantity  of  liquid  in 
the  chest  establishes  the  diagnosis. 

^  Clin.  Report  on  Chronio  PleuritiSi  p.  47. 
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Circumscribed  Plburitis,  with  Liquid  Effusion. 

Circumscribed  inflammation  of  the  pleura,  either  without  much 
liquid  effusion,  called  dry  pleuritis,  or  the  effusion  not  confined  within 
the  limits  over  which  the  inflammation  extends,  occurs  as  a  complica- 
tion of  other  pulmonary  affections,  and  has  already  been  noticed  in 
connection  with  pneumonitis  and  pulmonary  tuberculosis.  But  pleu- 
ritis may  be  partial  or  circumscribed,  and  accompanied  by  more  or 
less  effusion  of  liquid,  which  is  not  difiused,  and  does  not  gravitate  to 
the  bottom  of  the  sac,  but  is  retained  by  adhesion  at  the  borders  of 
the  area  of  the  inflammation.  Under  these  circumstances,  the  fluid 
is,  as  it  were,  encysted,  occupying  between  the  pleural  surfaces  a 
circumscribed  space,  varying  in  size  and  in  situation.  In  some 
instances  there  exist  several  distinct  collections  of  liquid,  consti- 
tuting, if  the  fluid  be  purulent,  what  has  been  denominated  muUu 
locular  empyema.  The  latter  variety,  as  well  as  that  in  which  the 
affection  is  unilocular^  occurs  in  persons  who  have  previously  had 
general  pleuritis,  followed  by  general  agglutination  of  the  pleural 
surfaces,  more  or  less  extensive,  leaving  one  or  more  spaces  in  which 
the  surfaces  did  not  adhere.  Subsequent  attacks  of  inflammation 
limited  to  the  non-agglutinated  portions  of  the  membrane,  constitute 
circumscribed  pleuritis,  accompanied  by  an  effusion  restricted  within 
the  boundaries  of  the  space  or  spaces  in  which  the  surfaces  are  free. 

These  local  collections  of  liquid  may  occur  in  different  situations. 
They  may  be  seated  between  the  diaphragm  and  the  base  of  the 
lung,  or  at  any  point  between  the  costal  and  pulmonary  portions  of 
the  pleura,  on  the  anterior,  posterior,  or  lateral  surfaces,  and  they 
have  been  known  to  take  place  between  the  lobes,  the  latter  having 
become  adherent  at  the  margins  of  the  interlobar  fissure.  Circum- 
scribed inflammation,  in  these  different  situations  respectively,  is 
distinguished  as  costo-pulmonary,  diaphragmatic,  and  interlobar  pleu- 
ritis. 

If  acute  inflammation  be  seated  in  the  diaphragmatic  pleura,  cer- 
tain symptoms  are  pointed  out  as  somewhat  distinctive,  viz.,  severity 
of  pain,  forward  inclination  of  the  body,  cough  remarkably  paroxys- 
mal, predominance  of  the  superior  costal  type  of  breathing,  hiccough, 
nausea,  and  vomiting,  jaundice  if  the  right  side  be  affected,  and 
sometimes  the  risus  sardonicuB?     It  may  be  doubted  if  these  symp- 

'  Walshe,  op.  cit. 
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toms  possess  much  diagnostic  value.  They  are,  however,  worthy  of 
being  borne  in  mind,  the  more  because  the  existence  of  a  circum- 
scribed collection  of  fluid  between  the  diaphragm  and  the  base  of  the 
lungs  is  detected  by  means  of  physical  signs  with  much  greater 
difficulty  than  in  other  situations.  In  fact,  when  an  accumulation 
exists  in  this  part  of  the  chest,  if  small  or  moderate  in  amount,  a 
positive  diagnosis  is  hardly  attainable.  Even  with  the  advantage 
of  the  occurrence  of  perforation  of  the  lung  and  the  discharge 
through  the  bronchial  tubes  of  purulent  matter,  assuming  that  tuber- 
culosis and  pulmonary  abscess  are  excluded  by  the  negative  results 
of  physical  exploration,  it  may  be  difficult  to  determine  whether  the 
collection  of  pus  has  taken  place  above  the  diaphragm  or  in  a  subja- 
cent organ.  A  case  which  came  under  my  observation  several  years 
ago,  will  serve  to  illustrate  this  difficulty.  A  patient  entered  a  hos- 
pital with  a  copious  expectoration,  apparently  of  pure  pus,  which  had 
existed  for  some  time.  Ten  ounces  were  expectorated  in  the  space 
of  twenty-four  hours.  He  was  not  much  emaciated ;  the  pulse  was 
72;  the  respirations  24;  moderate  diarrhoea  existed,  and  it  was 
reported  that  the  dejections  sometimes  contained  pus ;  but  the  latter 
point  was  not  satisfactorily  ascertained.  Physical  exploration  fur- 
nished the  following  results.  Emaciation  not  sufficient  to  render  the 
outline  of  the  ribs  visible.  Clear  percussion-resonance  at  the  sum- 
mit of  the  chest  on  both  sides.  Flatness  on  the  right  side  from  the 
base  to  the  fourth  rib  in  front.  Behind,  in  the  interscapular  space, 
resonance  clear  on  both  sides.  Flatness  below  the  inferior  angle  and 
over  the  lower  part  of  the  right  scapula.  Tenderness  on  pressure  at 
the  lower  part  of  the  right  side,  extending  below  the  boundary  of  the 
chest.  Respiration  on  the  left  side  exaggerated ;  on  the  right  side, 
above  the  fourth  rib  feeble,  but  vesicular;  below  the  fourth  rib  absence 
of  respiratory  murmur,  and  a  distinct,  but  not  loud  friction-sound  with 
both  respiratory  acts.  Behind,  on  the  right  side,  respiration  feeble, 
bronchial,  and  accompanied  by  a  fine  mucous  or  sub-crepitant  rale. 
Bronchophony  at  the  angle  of  the  scapula. 

After  the  death  of  this  patient,  it  was  ascertained  that  a  pleuritic 
abscess,  as  it  may  be  called,  was  situated  at  the  lower  part  of  the 
right  side  of  the  chest.  Circumscribed  inflammation,  the  pleural 
surfaces  being  free,  existed  over  a  strip  five  or  six  inches  in  width, 
at  the  base  of  the  chest,  extending  from  the  lower  p^rt  of  the  ster- 
num quite  around  the  right  side.  Above  this  strip  the  pleural  sur- 
faces were  agglutinated.  The  lower  lobe  of  the  right  lung  was  soli- 
dified ;  otherwise  the  pulmonary  organs  were  free  from  disease. 
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The  situation  of  the  circumscribed  empyemaj  in  thia  case,  accorded 
with  the  physical  signs;  yet>  in  view  of  all  circiiiDstanceSj  there 
being  no  evidence  of  gencml  chronic  plenritis  or  empyema  having 
existed,  and  balancing  prohabilitios,  hepatic  abacess^  evacuating 
through  the  lungs,  had  been  suspected. 

In  the  diagnosis  of  circumscribed  collections  of  liquid  situated 
between  the  costo-pulmonary  pleural  surfaceSj  elsewhere  than  at  the 
base  of  the  chesty  physical  signs  are  more  available.  Dulneee  or 
flatness  on  percussion  will  be  found  over  a  space  corresponding  to 
the  area  within  which  tho  liquid  is  confined.  Effacement  of  the 
intercostal  depressions  and  even  bulging  may  be  observed  in  this 
space*  The  vocal  fremitus  may  be  wanting,  The  respiratory  soimd 
may  be  feeble  or  absent^  together  with  abolition  of  vocal  resonance* 
Sun-ounding  the  collection,  owing  to  the  pleuritic  adhesions  and  con- 
densation of  lung,  the  respiratory  sound  will  be  more  or  less  deve- 
loped and  broncho-vesicular.  The  signs  just  mentioned  will  be  espe- 
cially marked  in  cases  in  which  the  area  of  pleuritic  surface  occupied 
by  the  effusionj  and  the  quantity  of  the  latter,  are  not  small;  and  the 
diagnosis  is  made  with  more  positiveness  if  the  situation  of  the  col- 
lection bo  in  the  middle  third  of  the  chest,  and  if  there  are  present 
the  evidences  of  general  pleuritis  having  existed  at  some  former 
period. 

If  circumscribed  pleuritis  exist  with  a  fistulous  opening  through 
the  thoracic  wall,  the  probe  becomes  an  important  instrument  in 
diagnosis.  An  interesting  case  of  this  description,  of  traumatic 
origin,  was  recently  under  my  observation  through  the  kindnegs  of 
my  friend  and  colleague,  Professor  Gross,  The  patient,  three  months 
before,  had  received  a  wound  from  a  hatchet,  penetrating  the  chest 
on  the  left  sidcj  between  the  first  and  second  ribs,  about  three  inches 
from  the  median  line.  Acute  general  pleuritis  followed ;  but  he  waa 
now  able  to  be  up  and  about^  presenting  a  healthy  aspect,  free  from 
cough  or  difficulty  of  respiration,  except  after  active  exercise.  The 
left  side  was  considerably  contracted*  A  small  fistulous  open- 
ing existed  at  the  place  where  the  wound  was  receivedj  from  which 
about  a  table-spoonful  of  puriform  liquid  escaped  daily.  To  evacuate 
the  fluid,  which  he  was  accustomed  to  do  twice  daily,  he  was  obliged 
to  lie  upon  the  floor  with  his  face  downward,  and  the  body  inclined 
to  the  left,  A  probe  introduced  into  the  orifice  showed  the  existence 
of  a  circumscribed  cavity,  tho  vertical  length  being  about  five  inches, 
and  the  orifice  near  its  upper  extremity.     On  forced  expiratioUi  nk 
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was  expelled  through  the  aperture  with  an  audible  noise ;  and  the 
patient  stated  that  sometimes  when  the  orifice  was  first  opened  by 
detaching  the  incrusted  lymph  with  which  it  became  sealed,  the 
passage  of  the  air  occasioned  a  loud  report. 

To  prevent  the  accumulation  of  liquid  in  the  cavity,  Professor 
Gross  penetrated  it  with  a  trochar  at  its  lower  extremity,  and  esta- 
blished, by  means  of  a  tent,  a  fistulous  orifice  in  this  situation.  This 
treatment  speedily  effected  a  cure,  the  cavity  becoming  obliterated  in 
a  few  weeks. 

The  existence  of  several,  or  multilocular,  collections  was  presumed 
in  a  case  which  came  under  my  observation  five  years  since,  of  which 
the  following  is  a  brief  account.  The  patient,  a  girl  fourteen  years 
of  age,  had  been  subject  for  several  years  to  a  loud,  hard  cough, 
with  a  small,  transparent,  frothy  expectoration.  Five  weeks  pre- 
vious to  the  date  of  my  examination,  she  had  suddenly  expectorated 
a  quantity  of  purulent  matter.  She  continued  to  expectorate  the 
same  matter  for  a  day  or  two,  and  it  then  ceased.  Afterward,  during 
the  five  weeks,  she  had  several  similar  attacks.  The  general  health 
was  not  much  impaired.  On  examination  of  the  chest,  there  was 
moderate  dulness  on  percussion  at  the  summit  of  the  right  side,  with 
no  distinct  abnormal  modification  of  the  respiratory  sound.  Abso- 
lute flatness  existed  over  the  lower  and  most  of  the  middle  third  on 
the  right  side,  with  absence  of  respiration  in  front  and  laterally.  Be- 
hind, on  the  right  side,  the  percussion-resonance  was  clear  to  the 
base.  No  rales,  nor  either  bronchial  or  cavernous  respiration.  Ten- 
derness on  percussion  was  observed  over  the  right  mammary  region. 
Nine  months  afterward,  this  patient  seemed  quite  well,  but  on  slight 
examination  flatness  over  the  lower  part  of  the  chest  on  the  right 
side  still  existed.  She  had  at  that  time  had  no  purulent  expectora- 
tion for  some  time. 

Interlobar  pleuritis  with  liquid  accumulation  presents  difficulties 
in  the  way  of  diagnosis  still  greater  than  when  the  collections  are 
situated  between  the  costo-pleural  surfaces.  The  pressure  of  the 
liquid  here  is  not  directly  upon  the  thoracic  parietes.  Pulmonary 
substance,  more  or  less  compressed,  intervenes  between  the  liquid  and 
the  walls  of  the  chest.  The  percussion-resonance  will,  therefore,  be 
more  or  less  dull,  but  not  flat;  and  effacement  of  the  intercostal 
depressions,  or  bulging,  will  not  be  likely  to  occur.  The  respiratory 
sound  will  be  feeble  and  more  or  less  broncho-vesicular,  or  even  bron- 
chial, from  the  presence  of  condensed  lung.     Dr.  Walshe  mentions 
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the  fact  of  the  accumulation  being  in  the  line  of  the  interlobar  fissure, 
as  a  point  having  a  bearing  on  the  diagnosis. 

Circumscribed  pleuritis  with  liquid  effusion  is  by  no  means  of  fre* 
quent  occurrence.  It  is  only  now  and  then  that  cases  occur  to  puzzle 
the  diagnostician. 


Hydrothorax. 

Serous  effusion  within  the  pleura,  not  due  to  inflammation,  consti- 
tutes the  affection  called  hydrothorax.  The  effusion  is  purely  serous, 
t.  e.  serum  unmixed  with  inflammatory  products.  The  affection  is 
never  primitive  or  idiopathic.  It  occurs  always  as  an  effect  or  com- 
plication of  some  other  disease ;  and  in  the  great  majority  of  cases  it 
coexists  with  general  dropsy  incident  to  structural  lesions  of  the  heart 
or  kidneys. 

The  diagnosis  claims  but  a  few  words.  Its  pathological  connections 
constitute  a  diagnostic  point.  We  look,  as  a  matter  of  course,  for 
more  or  less  effusion  into  the  chest  in  cases  of  cardiac  or  renal  dropsy. 
The  affection  is  always  double.  The  causes  act  equally  on  both  sides, 
their  modus  operandi  being  purely  mechanical.  For  this  reason  it 
is  impossible  that  the  quantity  of  effusion  should  ever  be  sufficient 
completely  to  fill  the  chest.  A  near  approach  to  this  amount  of  ac- 
cumulation in  both  sides  would  be  incompatible  with  life.  And  in 
consequence  of  the  affection  being  double,  a  moderate  amount  of  effu- 
sion is  productive  of  far  greater  disturbance  of  the  respiratory  func- 
tion, as  induced  by  accelerated  breathing,  dyspnoea,  lividity,  etc., 
than  belongs  to  cases  of  chronic  pleuritis  in  which  the  whole  of  one 
side  is  filled  with  liquid.  Moreover,  the  pathological  conditions  asso- 
ciated with  hydrothorax,  such  as  ascites,  hydro-pericardium,  organic 
disease  of  heart,  general  debility,  render  the  system  less  able  to  bear 
up  under  a  diminution  of  the  respiratory  function,  than  in  the  majority 
of  cases  of  chronic  pleuritis. 

Except  in  degree,  the  positive  symptoms  offer  nothing  distinctive 
of  hydrothorax.  Negatively  it  is  distinguished  from  pleuritis  by  the 
absence  of  the  symptomatic  phenomena  due  to  inflammation,  viz.,  lan- 
cinating pain,  tenderness  on  pressure,  and  cough.  These  phenomena, 
present  to  a  greater  or  less  extent  in  many  cases  of  pleuritis,  are 
wanting  in  hydrothorax,  or,  at  least,  do  not  constitute  a  part  of  its 
semeiological  history. 
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The  physical  signs  representing  a  certain  quantity  of  liquid  in  the 
pleural  sac,  displacing  the  lung,  perhaps  occasioning  some  enlarge- 
ment of  the  inferior  portion  of  the  chest,  and  depressing  the  dia- 
phragm, are  essentially  the  same  in  hydroth^rax  as  in  pleuritis.  It 
is  unnecessary  to  recapitulate  them  in  this  connection.  There  are, 
however,  certain  distinctive  points  pertaining  to  the  physical  pheno- 
mena, which  possess  diagnostic  significance.  The  visible  changes  in 
size,  form,  and  expansibility,  resulting  from  a  very  large  accumulation 
of  liquid,  which  are  observed  in  cases  of  chronic  pleuritis,  are  of 
course  never  exhibited  in  cases  of  hydrothorax,  because  a  similar 
amount  of  accumulation  in  both  sides  is  incompatible  with  life.  This 
has  less  clinical  value  as  a  distinctive  feature  than  those  which  remain 
to  be  mentioned.  In  hydrothorax,  friction-sounds  do  not  occur.  The 
condition  for  their  production,  viz.,  roughening  of  the  pleural  sur- 
faces by  a  deposit  of  lymph,  is  incident  to  inflammation,  and  does 
not  obtain  in  a  purely  dropsical  affection.  This  is  a  negative  point. 
A  positive  point  is,  that  in  cases  of  non-inflammatory  serous  effusion, 
the  liquid,  as  a  rule,  if  not  invariably,  can  be  made  to  change  its 
level  by  varying  the  position^of  the  patient ;  the  quantity  of  liquid 
never  becoming  very  large,  and  the  pleural  surfaces  remaining  free, 
this  test  of  the  existence  of  effusion  is  always  or  generally  available, 
while  in  pleuritis  it  is  employed  successfully  in  a  certain  proportion 
of  cases  only. 

The  points  thus  briefly  adverted  to,  pertaining  to  the  symptoms 
and  signs,  taken  in  connection  with  the  existence  of  effusion  on  both 
sides,  and  the  fact  that  the  affection  occurs  only  as  a  complication  of 
other  diseases,  which  give  rise  at  the  same  time  to  general  dropsy, 
render  the  diagnosis  of  hydrothorax  easy  and  positive. 


Pneumothorax — Pneumo-Hydrothorax. 

An  abnormal  condition,  consisting  in  the  accumulation  of  air  or 
gas  within  the  pleural  sac,  unaccompanied  by  liquid  effusion,  is  de- 
nominated pneumothorax.  Thus  defined,  the  affection  may  be  said 
to  be  almost  infinitely  rare.  The  secretion  or  exhalation  of  air  or 
gas  from  the  pleural  surfaces,  must  be  regarded  as  extremely 
problematical.  Pleural  rupture  over  the  dilated  cells  in  vesicular  em- 
physema, or  of  the  blebs  which  are  occasionally  formed  in  the  inter- 
lobular variety  of  this  disease,  is  an  accident  which  has  been  known 
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to  occur  in  a  few  instances,  giving  rise  to  an  accumulation  of  air  in 
the  pleura,  unaccompanied,  for  a  time,  at  least,  by  any  morbid  pro- 
duct ;  but,  under  these  circumstances,  inflammation  is  likely  soon  to 
supervene,  and  liquid  emision  follows. 

Whenever  air  or  gas  gains  access  within  the  pleural  cavity,  by 
other  modes,  the  accumulation  of  liquid  either  precedes  or  speedily 
ensues,  and  the  coexistence  of  air  or  gas  and  liquid,  let  the  character 
of  the  latter  be  what  it  may,  gives  rise  to  the  affection  called  pneumo* 
hydrothorax.  From  what  has  been  said,  it  follows  that,  although 
pneumothorax  may  exist  as  an  affection  distinct  from  pneumo-hydro- 
thorax,  the  latter,  in  a  clinical  point  of  view,  is  chiefly  important. 
In  relation  to  diagnosis,  it  will  suffice  to  consider  both  affections 
under  the  head  of  pneumo-hydrothorax,  making  incidental  mention 
of  the  circumstances  which  characterize  the  presence  of  air  without 
liquid — in  other  words,  pneumothorax.  It  is  to  be  remarked  that  our 
knowledge  of  this,  as  of  several  pulmonary  affections,  is  to  be  dated 
from  the  researches  of  the  illustrious  discoverer  of  auscultation. 

Pneumo-hydrothorax  is  always  either  of  traumatic  origin,  or  an 
effect  of  some  antecedent  morbid  condition.  It  is  never  a  primitive 
affection.  And  with  reference  to  its  discrimination,  it  is  important 
to  bear  in  mind  the  various  modes  in  which  it  originates.  Moreover, 
circumstances  pertaining  to  its  different  pathological  connections, 
affect  materially  both  the  symptoms  and  signs,  more  especially  the 
latter,  by  which  the  diagnosis  is  established. 

In  by  far  the  larger  proportion  of  cases  it  occurs  as  an  accidental 
complication  of  pulmonary  tuberculosis,  being  produced  by  perfora- 
tion of  the  lung  resulting  from  rupture  of  the  pleura  over  a  cavity 
or  a  collection  of  softened  tubercle.  The  rupture  generally  takes 
place  during  an  act  of  coughing.  Pneumothorax,  then,  becomes 
suddenly  developed,  and  is  speedily  followed  by  acute  pleuritis,  with 
liquid  accumulation.  The  size  of  the  perforation,  the  persistency  of 
a  fistulous  opening,  and  the  freedom  of  communication  established 
between  the  pleural  cavity  and  the  bronchial  tubes  are  circumstances 
having  important  bearings  on  the  development  of  certain  physical 
signs.  Statistics  show  that  this  accident  is  much  more  liable  to  occur 
on  the  left  than  on  the  right  side.  The  situation  at  which  it  is 
oftenest  found  to  take  place,  may  also  be  borne  in  mind  with  refe- 
rence to  physical  exploration. 
"According  to  Walshe,  it  is  on  the  postero-lateral  surface  between 
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the  third  and  sixth  ribs.'  Its  occurrence  in  the  progress  of  tubercu- 
losis is  extremely  rare.  Several  instances,  however,  have  fallen 
under  my  observation. 

It  is  liable  to  occur  in  connection  with  circumscribed  gangrene  of 
the  lung,  the  pleura  giving  way  over  the  eschar,  inducing,  in  like 
manner,  perforation  and  pleuritis.  This  is  a  rare  result  of  a  rare 
form  of  disease.     I  have  met  with  two  instances. 

Perforation  of  the  lung  takes  place  still  more  rarely  in  connection 
with  pulmonary  apoplexy,  tuberculous  affection  of  bronchial  glands, 
opening  into  the  bronchial  tubes  and  pleura,  abscess,  cancer,  and 
hydatids.  And  it  may  be  produced  by  an  ulcerative  process,  taking 
its  point  of  departure  from  the  pleura,  and  extending  to  the  bronchial 
tubes,  in  cases  of  chronic  pleuritis  and  empyema. 

Perforation  of  the  thoracic  parietes  may  lead  to  the  admission  and 
accumulation  of  air  within  the  pleural  cavity.  This  takes  place  in 
certain  cases  of  empyema.  Abscesses  situated  in  the  walls  of  the 
chest  may  result  in  an  external  commimication  with  the  pleural  cavity. 
Thus  produced,  cases  of  pneumo-hydrothorax  are  distinguished  from 
those  involving  perforation  of  the  lung,  and  communication  with  the 
bronchial  tubes,  by  the  absence  of  certain  physical  phenomena  which 
involve  the  latter  anatomical  conditions  in  their  production. 

Penetrating  wounds  of  the  chest,  on  the  one  hand,  and,  on  the  other 
hand,  injuries  of  the  lung  from  the  fractured  extremities  of  ribs,  or 
contusion,  are  the  modes  by  which  the  affection  is  produced  trau- 
matically. 

Instances  have  occurred  of  a  fistulous  communication  between  the 
alimentary  canal  (oesophagus  and  stomach)  and  the  pleural  sac,  through 
which  the  gases  from  the  former  escape  into  the  latter  situation. 

Finally,  in  some  very  rare  instances,  chemical  decomposition  of 
liquid  contained  in  the  pleural  sac  takes  place  sufficiently  to  occasion 
development  of  gas,  without  perforation  either  of  the  lung,  thoracic 
parietes,  stomach,  or  oesophagus.  In  such  cases,  the  phenomena 
which  involve  the  admission  of  air  from  the  bronchial  tubes  into  the 
pleural  cavity  are  of  course  wanting. 

In  this  category  may  be  placed  the  transient  production  of  gas,  in 
gome  mode  not  easily  accounted  for,  in  connection  with  pneumonitis, 
of  which  an  instance  was  reported  by  Dr.  Graves,  and  another  by 

'  This  is  quoted  as  more  correct  than  the  statement  made  by  some  writers,  that  it  is 
most  liable  to  occur  near  the  apex  of  the  lung.  The  pleural  adhesions  so  uniformly 
occurring  at  the  summit  render  it  less  liable  to  occur  in  that  situation. 
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the  chest ;  sometimes  limited  to  the  snmmity  and  occmsionaDj  diftned 
over  the  greater  part  of  the  affected  side.  It  has  been  known  to 
accompany  the  act  of  deglutition,  as  well  as  the  acts  of  breathing, 
speaking,  and  coughing. 

Inspection  and  mensuration  furnish  signs  of  importance.  The 
affected  side  is  permanently  expanded,  and  its  morements  are  accord- 
ingly limited.  Frequently  the  accumulation  of  air  and  liquid  leads 
to  great  dilatation  and  complete  immobility,  eren  with  forced  breath- 
ing. The  intercostal  spaces  are  widened  and  pushed  outward,  some- 
times beyond  the  level  of  the  ribs ;  the  diaphragm  is  depressed,  the 
mediastinum  displaced,  and  the  heart  dislocated,  being  transferred, 
in  some  instances,  to  the  right  of  the  sternum — ^in  diort,  the  same 
appearances  are  presented  as  in  cases  of  chronic  pleurids  or  emphy- 
sema. The  signs  furnished  by  inspection  and  mensuration  iJone 
would  not  enable  the  observer  to  distinguish  between  pneumo-hydro- 
thorax  and  chronic  pleuritis  or  empyema.  Percussion  and  ausculti- 
tion,  however,  at  once  supply  differential  characters.  In  chronic 
pleuritis  and  empyema  with  dilatation,  the  affected  side  is  flat  on 
percussion,  with  absence  of  respiratory  sound  in  the  great  majority 
of  instances,  except  over  a  small  space  at  the  summit.  The  strongly 
marked  tympanitic  sonorousness,  extending  over  more  or  less  of  the 
affected  side,  cavernous,  or  amphoric  respiration,  and  metallic  tinkling, 
are  wanting. 

Dilatation  does  not  uniformly  occur  in  pneumo-hydrothorax. 
Liquid  and  air  or  gas  may  exist  in  the  pleural  sac,  compressing  the 
lung,  without  manifest  enlargement.  Gases,  however,  in  which  mor- 
bid changes  in  size  and  motion  are  not  available  in  the  diagnosis  are 
exceptional. 

Palpation  furnishes  signs  which  belong  alike  to  chronic  pleuritis 
and  empyema,  viz.,  diminution  or  abolition  of  vocal  fremitus  and 
fluctuation. 

Finally,  it  is  in  this  affection  that  succussion  is  available  as  a 
method  of  exploration.  When  air  and  liquid  are  contained  in  the 
pleural  cavity,  moving  the  trunk  of  the  person  to  and  fro,  with  the 
ear  applied  to  the  chest,  produces  a  splashing  noise,  resembling  that 
caused  by  shaking  a  bottle  partly  filled  with  water.  This  "  Hippo- 
cratic  succussion-sound,''  as  it  is  frequently  called,  from  the  fact 
that  it  arrested  the  attention  of  the  ancient  father  of  medicine,  is 
almost  pathognomonic  of  pneumo-hydrothorax.  The  conditions  under 
which   it   is   presented,  exclusive   of  this   affiection,  occur  only  in 
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pulmonary  tuberculosis ;  and  in  the  latter  disease  their  occurrence 
is  extremely  rare.  A  very  large  excavation,  partially  filled  with 
liquid,  combines  the  circumstances  necessary  for  its  production.  In 
this  connection,  however,  the  associated  signs  and  symptons,  in  con- 
junction^ with  the  history,  are  so  distinctive  of  tuberculous  disease, 
that  the  presence  of  the  sign,  should  it  happen  to  be  discovered,  can 
hardly  prove  a  source  of  any  perplexity  as  to  the  diagnosis.  For  a 
farther  account  of  this  sign,  as  incidental  to  the  affection  under  con- 
sideration, the  reader  is  referred  to  the  chapter  in  Part  I,  which 
treats  of  succussion.^ 

Diagnom. — The  symptoms  of  pneumo-hydrothorax,  taken  in  con- 
nection with  collateral  circumstances,  frequently  are  quite  significant. 
In  a  very  large  majority  of  cases,  the  aff'ection  occurs  in  the  course 
of  pulmonary  tuberculosis,  and  results  from  perforation  of  the  lung. 
This  accident,  generally  taking  place  during  an  act  of  coughing,  is 
signalized  by  sudden  acute  pain  in  the  chest,  speedily  followed  by 
great  dyspnoea,  hurried  respiration,  frequency  of  the  pulse,  prostra- 
tion, lividity,  perspiration,  diminished  or  suppressed  expectoration, 
occasionally  loss  of  voice,  and  an  expression  of  great  anxiety.  When 
a  case  of  phthisis  offers  this  group  of  symptoms,  manifested  abruptly, 
perforation  should  be  strongly  suspected.  At  first,  and  for  a  brief 
period,  the  afi*ection  may  be  dimply  pneumothorax,  but  as  acute 
pleuritis  is  generally  quickly  developed,  with  more  or  less  liquid 
effusion,  the  disease  soon  eventuates  in  pneumo-hydrothorax.  If, 
however,  the  physician  rely  exclusively  on  the  symptoms,  he  will  be 
likely  to  fall  into  errors  of  diagnosis ;  for  the  development  of  simple 
pleuritis  may  give  rise  to  a  group  of  phenomena,  not  unlike  that 
just  mentioned,  and  perhaps  accompanied  by  a  feeling,  on  the 
part  of  the  patient,  that  something  has  given  way  in  the  chest ;  so 
that,  as  remarked  by  Dr.  Stokes,  the  thorax  is  sometimes  explored 
with  a  strong  expectation  of  finding  the  evidence  of  perforation,  when 
the  result  is  negative.  And,  on  the  other  hand,  perforation  is  not 
always  attended,  in  a  marked  degree,  by  the  symptoms  which  have 
been  enumerated.  In  some  instances  it  is  not  immediately  followed 
by  notable  disturbance,  either  of  the  respiratory  function  or  of  the 
system  at  large.  In  these  cases,  either  the  perforation  is  so  small 
that  the  air  and  morbid  products  escape  slowly  into  the  pleural  sac, 
inflammation  becoming  gradually  developed;  or  extensive  pleuritic 

'  Vide  chap,  vii,  page  330. 
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The  tympanitic  sonorousness  which  is  found  in  a  certain  propor- 
tion of  cases  of  simple  pleuritis  over  the  compressed  lung,  above  the 
level  of  the  liquid,  is  never  so  strongly  marked  as  in  most  cases  of 
pneumo-hydrothorax.  If  the  quantity  of  liquid  be  moderate,  the 
sound  is  not  purely  tympanitic,  but  vesiculo-tympanitic.  The  relative 
situations  of  sonorousness  and  flatness  are  not  altered  to  the  same 
extent  by  changes  of  posture.  The  walls  of  the  chest  are  not  so 
elastic.  However,  auscultation  shows,  in  the  one  case,  the  lung  to  be 
in  contact  with,  and  in  the  other  case  to  be  removed  from,  the  walls 
of  the  chest  above  the  liquid. 

The  same  remarks  are  applicable  to  the  tympanitic  resonance 
sometimes  observed  over  lung  solidified  by  inflammatory  exudation. 
In  the  latter  case,  the  bronchial  respiration  and  bronchophony  will 
be  discovered  by  auscultation  to  be  associated  with  the  tympanitic 
sonorousness,  and  this  combination,  as  will  be  seen  presently,  is  proof 
not  less  against  pneumo-hydrothorax  than  for  the  existence  of  pulmo- 
nary solidification. 

The  exaggerated  resonance  in  emphysema  is  not  purely  tympanitic, 
but  vesiculo-tympanitic,  and  in  this  afiection  the  evidence  of  liquid 
in  the  chest  is  wanting. 

On  auscultation,  the  respiratory  sound,  as  a  rule,  is  feeble,  distant, 
and  frequently  suppressed  over  the '  space  occupied  by  the  gaseous 
accumulation,  except  a  free  communication  exists  between  the  pleural 
cavity  and  the  bronchial  tubes.  When  the  latter  condition  obtains, 
the  cavernous  and  amphoric  respiration  may  be  discovered.  It  is  in 
cases  of  pneumo-hydrothorax  especially,  that  the  amphoric  modifica- 
tion of  the  cavernous  respiration  is  most  marked.  These  respiratory 
sounds  are  not  constantly  present,  even  when  the  anatomical  condi- 
tion just  mentioned,  which  is  necessary  for  their  production,  exists. 
The  perforation  may  at  times  be  situated  below  the  level  of  the 
liquid  or  the  orifice,  or  the  tubes  leading  thereto,  are  liable  to  become 
obstructed ;  cither  of  these  circumstances  will  prevent  their  develop- 
ment. The  opening  into  the  pleural  cavity  may  be  too  small  for  their 
production.  Other  things  being  equal,  their  intensity  will  be  pro- 
portionate to  the  size  of  the  fistula,  and  the  calibre  of  the  bronchial 
tubes  to  which  it  leads.  Skoda,  explaining  these  signs  by  the 
theory  of  consonance,  contends  that  communication  is  not  necessary ; 
a  thin  stratum  of  tissue  not  preventing  the  production  of  the  sounds. 
He  is  peculiar  in  entertaining  the  belief  that  the  communication 
very  rarely  becomes  persistent,  the  opening  almost  invariably  being 
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closed,  partly  by  the  compression  of  the  lung,  and  partly  by  the 
effusion. 

The  cavernous  and  amphoric  sounds  when  present  are  not  diffused 
equally  over  all  the  space  occupied  by  air,  but  are  either  limited  to 
a  circumscribed  area,  or  heard  at  a  certain  point  with  an  intensity 
which  gradually  diminishes  as  the  ear  is  removed  from  it.  Their 
maximum  of  intensity  is,  of  course,  over  the  site  of  the  perforation ; 
and  they  are  therefore  to  be  sought  for  in  cases  of  tuberculosis  where 
rupture  is  most  apt  to  occur,  viz.,  postero-laterally,  between  the  third 
and  sixth  ribs. 

The  respiratory  sound  is  suppressed  over  the  space  occupied  by 
liquid  effusion.  This  space  will  extend  from  the  base  of  the  chest 
upward  to  a  distance  proportionate  to  the  quantity  of  liquid.  At  the 
summit,  especially  behind,  the  bronchial  respiration  may  be  discovered 
over  the  lung,  which  is  not  only  condensed  by  pressure,  but  in  addi- 
tion, generally  solidified  by  tuberculous  deposit.  It  is,  however, 
rarely,  if  ever,  loudly  developed.  According  to  Stokes,  the  existence 
of  tuberculous  cavities  in  the  compressed  lung  may  sometimes  be 
ascertained  by  their  physical  signs.  On  the  healthy  side,  the  respi- 
ratory sound  is  exaggerated. 

The  vocal  phenomena  vary  not  only  in  different  cases,  but  in  dif- 
ferent parts  of  the  chest  in  the  same  case.  Absent  below  the  level 
of  the  liquid  effusion,  the  resonance  may  be  wanting,  feeble,  or  more 
or  less  marked,  over  the  space  occupied  by  air  or  gas,  with  an 
amphoric  intonation,  under  the  circumstances  which  give  rise  to 
amphoric  respiration.  At  the  summit,  over  the  compressed  lung,  we 
may  expect  to  find,  more  or  less  frequently,  marked  resonance ;  per- 
haps bronchophony,  and  possibly  pectoriloquy. 

An  adventitious  sound  incident  to  the  respiration,  voice,  and  cough, 
is  almost  pathognomonic  of  pneumo-hydrothorax.  This  is  metallic 
tinkling.  It  is  a  pretty  constant  sign,  at  least  in  cases  involving 
perforation  of  lung.  Exclusive  of  this  affection,  it  is  never  met  with, 
except,  very  rarely,  in  large  tuberculous  excavations.  A  sound 
somewhat  analogous  is  sometimes  produced  within  the  stomach. 
The  latter  is  occasional,  and  is  readily  distinguished  by  the  fact  that 
it  occurs  irrespective  of  the  respiration,  voice,  or  cough.  For  an 
account  of  the  characters  belonging  to  this  sign  and  the  circum- 
stances (so  far  as  known)  connected  with  its  production,  the  reader  is 
referred  to  Part  I.*    It  is  found  generally  over  the  middle  third  of 

>  Vide  page  282,  et  seq. 
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the  chest ;  sometimes  limited  to  the  summit,  and  occasionally  difiused 
over  the  greater  part  of  the  aSected  side.  It  has  been  known  to 
accompany  the  act  of  deglutition,  as  well  as  the  acts  of  breathmg, 
speaking,  and  coughing. 

Inspection  and  mensuration  furnish  signs  of  importance.  The 
affected  side  is  permanently  expanded,  and  its  morements  are  accord- 
ingly limited.  Frequently  the  accumulation  of  air  and  liquid  leads 
to  great  dilatation  and  complete  immobility,  even  with  forced  breath- 
ing. The  intercostal  spaces  are  widened  and  pushed  outward,  some- 
times beyond  the  level  of  the  ribs ;  the  diaphragm  is  depressed,  the 
mediastinum  displaced,  and  the  heart  dislocated,  being  transferred, 
in  some  instances,  to  the  right  of  the  sternum — in  short,  the  same 
appearances  are  presented  as  in  cases  of  chronic  pleuritis  or  emphy- 
sema. The  signs  furnished  by  inspection  and  mensuration  alone 
would  not  enable  the  observer  to  distinguish  between  pneumo-hydro- 
thorax  and  chronic  pleuritis  or  empyema.  Percussion  and  ausculta- 
tion, however,  at  once  supply  differential  characters.  In  chronic 
pleuritis  and  empyema  with  dilatation,  the  affected  side  is  flat  on 
percussion,  with  absence  of  respiratory  sound  in  the  great  majority 
of  instances,  except  over  a  small  space  at  the  summit.  The  strongly 
marked  tympanitic  sonorousness,  extending  over  more  or  less  of  the 
affected  side,  cavernous,  or  amphoric  respiration,  and  metallic  tinkling, 
are  wanting. 

Dilatation  does  not  uniformly  occur  in  pneumo-hydrothorax. 
Liquid  and  air  or  gas  may  exist  in  the  pleural  sac,  compressing  the 
lung,  without  manifest  enlargement.  Gases,  however,  in  which  mor- 
bid changes  in  size  and  motion  are  not  available  in  the  diagnosb  are 
exceptional. 

Palpation  furnishes  signs  which  belong  alike  to  chronic  pleuritis 
and  empyema,  viz.,  diminution  or  abolition  of  vocal  fremitus  and 
fluctuation. 

Finally,  it  is  in  this  affection  that  succussion  is  available  as  a 
method  of  exploration.  When  air  and  liquid  are  contained  in  the 
pleural  cavity,  moving  the  trunk  of  the  person  to  and  fro,  with  the 
ear  applied  to  the  chest,  produces  a  splashing  noise,  resembling  that 
caused  by  shaking  a  bottle  partly  filled  with  water.  This  "  Hippo- 
cratic  succussion-sound,''  as  it  is  frequently  called,  from  the  fact 
that  it  arrested  the  attention  of  the  ancient  father  of  medicine,  is 
almost  pathognomonic  of  pneumo-hydrothorax.  The  conditions  under 
which   it   is   presented,  exclusive   of  this   affection,  occur  only  in 
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pulmonary  tuberculosis ;  and  in  the  latter  disease  their  occurrence 
is  extremely  rare.  A  very  large  excavation,  partially  filled  with 
liquid,  combines  the  circumstances  necessary  for  its  production.  In 
this  connection,  however,  the  associated  signs  and  symptons,  in  con- 
junction^with  the  history,  are  so  distinctive  of  tuberculous  disease, 
that  the  presence  of  the  sign,  should  it  happen  to  be  discovered,  can 
hardly  prove  a  source  of  any  perplexity  as  to  the  diagnosis.  For  a 
farther  account  of  this  sign,  as  incidental  to  the  affection  under  con- 
sideration, the  reader  is  referred  to  the  chapter  in  Part  I,  which 
treats  of  succussion.^ 

Diagnosis. — The  symptoms  of  pneumo-hydrothorax,  taken  in  con- 
nection with  collateral  circumstances,  frequently  are  quite  significant. 
In  a  very  large  majority  of  cases,  the  affection  occurs  in  the  course 
of  pulmonary  tuberculosis,  and  results  from  perforation  of  the  lung. 
This  accident,  generally  taking  place  during  an  act  of  coughing,  is 
signalized  by  sudden  acute  pain  in  the  chest,  speedily  followed  by 
great  dyspnoea,  hurried  respiration,  frequency  of  the  pulse,  prostra- 
tion, lividity,  perspiration,  diminished  or  suppressed  expectoration, 
occasionally  loss  of  voice,  and  an  expression  of  great  anxiety.  When 
a  case  of  phthisis  offers  this  group  of  symptoms,  manifested  abruptly, 
perforation  should  be  strongly  suspected.  At  first,  and  for  a  brief 
period,  the  affection  may  be  dimply  pneumothorax,  but  as  acute 
pleuritis  is  generally  quickly  developed,  with  more  or  less  liquid 
effusion,  the  disease  soon  eventuates  in  pneumo-hydrothorax.  If, 
however,  the  physician  rely  exclusively  on  the  symptoms,  he  will  be 
likely  to  fall  into  errors  of  diagnosis ;  for  the  development  of  simple 
pleuritis  may  give  rise  to  a  group  of  phenomena,  not  unlike  that 
just  mentioned,  and  perhaps  accompanied  by  a  feeling,  on  the 
part  of  the  patient,  that  something  has  given  way  in  the  chest ;  so 
that,  as  remarked  by  Dr.  Stokes,  the  thorax  is  sometimes  explored 
with  a  strong  expectation  of  finding  the  evidence  of  perforation,  when 
the  result  is  negative.  And,  on  the  other  hand,  perforation  is  not 
always  attended,  in  a  marked  degree,  by  the  symptoms  which  have 
been  enumerated.  In  some  instances  it  is  not  immediately  followed 
by  notable  disturbance,  either  of  the  respiratory  function  or  of  the 
system  at  large.  In  these  cases,  either  the  perforation  is  so  small 
that  the  air  and  morbid  products  escape  slowly  into  the  pleural  sac, 
inflammation  becoming  gradually  developed;  or  extensive  pleuritic 

'  Vide  chap,  vii,  page  330. 
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adhesions  offer  a  mechanical  obstacle  to  the  accumulation  of  air  and 
liquid.  Even  when  intense  dyspnoea,  etc.,  immediately  follow  the 
occurrence  of  rupture,  generally,  after  a  time,  the  severity  of  the 
distress  is  considerably  diminished.  The  functions  of  respiration  and 
the  circulation  become  adjusted  to  the  morbid  condition,  and  altbough 
afterward  the  accumulation  of  air  may  be  greater  than  at  first,  and 
liquid  effusion  be  added,  the  patient  is  perhaps  comparatively  com- 
fortable. In  the  majority  of  cases,  whether  occurring  as  a  complica- 
tion of  phthisis  or  of  other  affections,  it  runs  rapidly  on  to  a  fatal 
issue.  But  there  are  exceptions  to  this  rule.  Although  not  probable, 
recovery  is  possible ;  and  patients  have  been  known  to  live  for  years, 
preserving  sufficient  health  and  strength  to  take  active  exercise,  and 
even  to  pursue  laborious  occupations.  An  instance  has  fallen  tinder 
my  own  observation,  in  which  the  patient,  a  female,  was  able  to  ride 
and  walk  without  difficulty  for  several  months,  there  being  habitually 
no  embarrassment  of  the  respiration. 

Occurring  from  perforation  of  the  lung,  in  phthisis,  gangrene, 
empyema,  or  other  pulmonary  affections  which  have  been  mentioned, 
as  well  as  from  traumatic  causes ;  from  perforation  of  the  chest  by 
ulceration,  abscess,  or  wounds ;  from  ulcerative  communication  with 
the  stomach  or  oesophagus,  and  from  chemical  decomposition  of 
liquid  in  the  pleural  cavity,  the  signs  are  so  distinctive  and  readUy 
ascertained,  that  a  positive  diagnosis  is  rarely  attended  with  any 
real  difficulty,  as&uming  the  practitioner  to  be  acquainted  with  the 
characteristics  derived  from  the  combined  physical  phenomena.  The 
more  important  of  the  points  involved  in  the  discrimination  from 
other  affections  have  been  noticed  already,  incidentally,  in  treating 
of  the  physical  signs  which  belong  to  the  affection.  It  seems,  there- 
fore, unnecessary  to  make  the  differential  diagnosis  the  subject  of 
formal  consideration. 


SUMMARY  OF  THE  PHYSICAL  SIGNS  BELONGING  TO  PNEUMO-HYDRO- 

THORAX. 

Tympanitic  sonorousness,  usually  intense,  at  the  upper  part  of  the 
chest,  except  in  some  instances,  in  which  the  ascent  of  air  or  gas  is 
prevented  by  pleuritic  adhesions;  the  tympanitic  sonorousness  ex- 
tending for  a  greater  or  less  distance  downward,  and  if  the  accumu- 
lation be  sufficient  to  produce  lateral  displacement  of  the  medias- 
tinum, being  sometimes  apparent  beyond  the  sternum  on  the  opposite 
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side.  The  percossion-sound  sometimes  presenting  a  metallic  ringing 
tone.  Flatness  at  the  base  of  the  chest  extending  upward  in  propor- 
tion to  the  quantity  of  liquid  effusion.  Marked  elasticity  of  the  thoracic 
parietes  accompanying  the  tympanitic  resonance,  and  an  abnormal 
sense  of  resistance  below  the  level  of  the  liquid.  Change  of  level  of 
the  liquid  with  different  positions  of  the  trunk. 

The  respiratory  sound  feeble,  distant,  and  often  suppressed,  if  free 
communication  between  the  cavity  of  the  pleura  and  the  bronchial 
tubes,  does  not  exist.  With  such  a  communication,  the  cavernous 
and  amphoric  respiration  frequently  discovered.  Possibly,  in  some 
instances,  these  signs  are  produced  when  a  perforation  which  ha^ 
taken  place  becomes  closed  by  a  thin  stratum  of  false  membrane. 
The  cavernous  and  amphoric  respiration  oftenest  heard,  or  the  inten- 
sity greatest,  between  the  third  and  sixth  ribs,  on  the  postero-lateral 
surface  of  the  chest.  Suppression  of  respiratory  sound  below  the 
line  of  flatness,  denoting  the  level  of  the  liquid.  Bronchial  respira- 
tion, bronchophony,  and  possibly  cavernous  respiration  and  pecto- 
riloquy, over  the  compressed  lung  at  the  summit  of  the  chest. 
Exaggerated  or  supplementary  respiration  on  the  healthy  side.  Vocal 
resonance,  over  the  space  yielding  tympanitic  sonorousness  on  percus- 
sion, either  wanting,  or  feeble,  with  an  amphoric  intonation  in  some 
cases  in  which  the  respiration  is  amphoric.  Over  the  space  yielding 
a  flat  percussion-sound,  absence  of  vocal  resonance. 

Metallic  tinkling  frequently  discovered,  especially  when  the  affec- 
tion coexists  with  perforation  of  lung,  and  if  produced  within  the 
pleura,*  pathognomonic. 

Enlargement  of  the  affected  side,  and  diminished  motion.  Fre- 
quently great  dilatation,  involving  effacement  of  intercostal  depres- 
sion or  bulging,  depression  of  diaphragm,  displacement  of  medias- 
tinum, and  dislocation  of  the  heart,  and,  under  these  circumstances, 
almost  complete  immobility  even  with  forced  breathing. 

Diminution  or  abolition  of  vocal  fremitus,  and  in  some  cases  fluc- 
tuation, ascertained  by  palpation. 

Hippocratic  succussion-sound,  or  splashing. 


Pleuralgia. 

Under  this  head  I  shall  refer  not  alone  to  neuralgia  affecting  the 
intercostal  nerves,  to  which,  perhaps,  the  term  pleuralgia^  in  a  rigor- 
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ous  sense,  should  be  restricted,  but  to  an  affection  resembling  rheu- 
matism of  the  muscular  or  fibrous  structures  of  the  thoracic  parietes, 
to  which  the  term  pleurodynia  is  usually  applied.  A  truly  rheumatic 
affection  is  comparatirely  rare.  I  shall  also  allude  to  the  neuralgic 
affection  called  angina  pectoris.  Without  contending  for  the  noso- 
logical propriety  of  this  arrangement,  it  is  adopted  for  the  sake  of 
convenience,  the  diagnostic  points  by  which  these  are  discriminated 
from  other  affections  applying  to  all  of  them  alike,  so  far  as  con- 
cerns physical  exploration.  The  characters  distinguishing  them  from 
each  other  will  be  noticed  incidentally. 

The  local  symptoms  characterizing  intercostal  neuralgia  and 
pleurodynia  are,  in  some  respects,  very  analogous  to  those  which 
belong  to  acute  pleuritis.  The  differential  diagnosis  from  other  affec- 
tions relates  almost  exclusively  to  their  discrimination  from  the  latter 
disease.  And  it  will  suffice  to  point  out  the  distinctive  characters 
involved  in  this  discrimination. 

Pain  is  the  prominent  feature  in  both  the  neuralgic  and  rheumatic 
affection.  In  its  character  and  situation,  the  pain  may  simulate 
closely  that  which  is  due  to  acute  inflammation  of  the  pleura.  Vary- 
ing in  degree  in  different  cases,  it  may  be  considerable  or  intense, 
even  exceeding  the  pain  usually  experienced  in  acute  pleuritis.  It 
is  frequently  lancinating  in  character,  and  may  be  felt  especially  in 
inspiration.  Acts  of  coughing  or  sneezing  occasion  sometimes  excru- 
ciating suffering.  It  is  generally  referred  to  the  lower  portion  of  the 
chest,  in  front  and  laterally, — the  seat  of  pain  in  many  cases  of  acute 
pleuritis.  It  is  accompanied  by  tenderness  on  percussion  or  pressure. 
Guided  solely  by  the  rational  or  vital  phenomena,  it  is  sufficiently 
easy  to  confound  intercostal  neuralgia  or  pleurodynia  with  acute 
pleuritis ;  and  this  error,  in  fact,  is  not  infrequently  committed.  More- 
over, in  both  affections,  the  physical  phenomena  which  belong  to  the 
first  stage  of  acute  pleuritis  may  be  equally  present.  The  move- 
ments of  the  affected  side  are  restrained ;  a  disparity  in  this  respect, 
and  even  a  slight  difference  in  width,  may  be  apparent.  The  respi- 
ratory murmur  is  feeble  and  interrupted.  Percussion  may  possibly 
elicit,  comparatively,  slight  dulness.  How,  then,  is  the  discrimina- 
tion to  be  made  ?  It  involves  attention  both  to  symptoms  and  signs, 
together  with  the  circumstances  under  which  the  affection  is  pre- 
sented ;  and,  with  proper  care  and  knowledge,  a  positive  diagnosis 
cannot  always  be  at  once  established. 

Intercostal  neuralgia,  except  as  an  occasional  coincidence,  is  unat- 
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tended  by  febrile  movement,  which  is  wanting  also  in  the  great  ma- 
jority of  the  cases  of  pleurodynia.  On  the  other  hand,  acute  inflam- 
mation of  the  pleura  gives  rise  to  well-marked  and  more  or  less  intense 
symptomatic  fever.  This  is  an  important  point  of  distinction.  The 
absence  of  febrile  movement  is  evidence  against  acute  pleuritis,  if  we 
observe  the  disease  at  its  commencement,  or  shortly  after  the  attack. 
But  the  presence  of  febrile  movement  is  not  to  the  same  extent 
evidence  against  intercostal  neuralgia  and  pleurodynia,  because  it 
may  accidentally  coexist  with  these  affections. 

The  extreme  severity  of  the  pain,  and  the  exquisite  sensitiveness  of 
the  side  to  the  touch,  in  some  cases,  militate  strongly  against  the  idea 
of  acute  inflammation,  provided  symptomatic  fever  be  absent.  In 
neuralgia  affecting  the  walls  of  the  chest,  the  tenderness  is  more 
superficially  situated ;  the  contact  of  the  hand  or  slight  pressure  is 
not  so  well  borne  as  in  cases  of  acute  inflammation,  while  firm  steady 
pressure  made  with  the  open  palm  occasions  a  disproportionally  less 
amount  of  suffering.  Movements  of  the  trimk  and  upper  extremities 
produce  distress  in  a  severe  attack  of  neuralgia  frequently  greater 
than  in  acute  pleuritis,  the  respiratory  movements  being  more  espe- 
cially the  cause  of  pain  in  the  latter.  The  pain  at  the  same  time  in 
neuralgia  is  more  independent  of  respiration  and  the  motions  of  the 
body.  It  is  less  uniform,  marked  remissions  and  sometimes  distinct 
intermissions  occasionally  occurring.  When  this  is  the  case  it  is 
quite  distinctive.  It  may  be  sometimes  promptly  and  effectually 
relieved  by  a  full  opiate ;  while  the  pain  from  acute  inflammation  may 
in  this  way  be  perhaps  mitigated  but  not  controlled.  Cough  is  a 
more  constant  and  prominent  symptom  in  acute  pleuritis.  It  is  often 
wanting  in  intercostal  neuralgia  and  pleurodynia. 

Both  neuralgia  and  rheumatism,  when  seated  in  the  thoracic  walls, 
may  be  associated  with  similar  affections  manifested  at  the  same  time 
in  other  parts  of  the  body.  This  is  ground  for  a  presumption  as  to 
the  character  of  the  chest-affection.  In  herpes  zoster  the  acute 
pains  in  the  chest  may  be  presumed  to  be  neuralgic,  because  severe 
thoracic  pains  are  well  known  to  accompany  this  affection  without 
involving  inflammation.  The  pathological  association  thus  in  this 
case  becomes  diagnostic. 

MM.  Bassereau  and  Yalleix  have  called  attention  to  characteris- 
tics of  intercostal  neuralgia  which  are  important  in  a  diagnostic  point 
of  view,^  and  which  serve  to  distinguish  this  affection  from  pleurodynia. 

1  Yalleix,  op.  cit. 
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On  careful  examination  of  the  chest  by  palpation,  the  soreness  is 
found  to  be  not  diffused,  but  confined  to  certain  isolated  points. 
These  points,  according  to  the  observers  just  named,  are  pretty  uni- 
formly three  in  number,  viz.,  1st,  By  the  side  of  one  or  more  of  the 
dorsal  vertebrae ;  2d,  over  one  or  more,  usually  two  or  three,  of  the 
intercostal  spaces  generally  of  the  sixth,  seventh,  and  eighth  ribs, 
about  midway  between  their  two  extremities ;  and  3d,  over  the  costal 
cartilages  or  in  the  epigastric  region.  The  tenderness  in  these  three 
situations  is  often  extremely  circumscribed.  The  points  correspond 
to  branches  of  the  dorsal  nerves  which  have  a  superficial  distribution.* 
Pressure  on  the  first  point,  viz.,  by  the  side  of  the  vertebral  spines,  is 
most  constantly  and  in  the  most  marked  degree  productive  of  pain. 
The  frequent  coexistence  of  this,  as  of  other  neuralgic  affections, 
with  tenderness  on  pressure  over  certain  of  the  vertebra,  is  a  fact  with 
which  practitioners  are  familiar  in  this  country,  where  the  phenomena 
incident  to  what  is  usually  called  spinal  irritation  are  probably  more 
common  than  in  France.  When,  as  is  not  unusual,  pressure  over  a 
tender  portion  of  the  spinal  column  provokes  a  paroxysm  of  pain  in 
the  affected  part,  and  especially  if  the  nerves  distributed  to  the  latter 
are  connected  with  the  medulla  spinalis  at  the  portion  corresponding 
to  the  seat  of  tenderness,  the  neuralgic  character  of  the  affection  is 
altogether  probable. 

Shifting  of  the  locality  of  the  pain  is  another  diagnostic  trait. 
This  is  apt  to  occur  in  neuralgic  and  rheumatic  affections,  while  in 
pleuritis,  the  pain  is  more  fixed  in  the  same  situation.  In  some 
cases  of  pleuralgia,  the  pain  is  seated  in  both  sides.  This  is  signifi- 
cant of  its  neuralgic  or  rheumatic  character." 

But  a  positive  diagnosis  rests  on  the  absence  of  the  physical  signs 
denoting  the  presence  of  inflammatory  products  within  the  pleural 
sac.  A  well-marked  intra-thoracic  friction-sound  is  conclusive  as  to 
the  existence  of  pleuritis ;  but  its  absence  is  not  negative  proof  of  a 
neuralgic  or  rheumatic  affection,  for  this  sign  is  not  uniformly,  and, 
indeed,  but  rarely,  discovered  in  the  early  stage  of  pleuritic  inflam- 
mation. Acute  pleuritis,  however,  is  accompanied  by  more  or  less 
liquid  effusion,  giving  rise  to  a  scries  of  physical  phenomena  which 
have  been  described.  If  these  phenomena  are  not  developed  after  a 
certain  time  from  the  date  of  an  attack  of  acute  pleuritic  pain,  the 
diagnosis  of  a  neuralgic  or  a  rheumatic  affection  is  settled,  reasoning 

'  Gris-olle,  Patholojjie  Interne  t.  ii,  p.  584. 

'  A  neuralgic  affection  seated  in  both  sides  is  significant  of  some  lesion  of  the  spinal 
cord. 
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by  way  of  exclusion.  In  cases,  therefore,  in  which  the  symptoms 
and  associated  circumstances  leave  room  for  doubt,  it  is  prudent  to 
defer  an  absolute  conclusion  for  two  or  three  days,  when,  from  the 
absence  of  the  evidence  of  effusion,  the  non-existence  of  acute 
pleuritis  is  almost  certain.  The  difficulty  thus  attending  the  discri- 
mination of  intercostal  neuralgia  and  pleurodynia  from  acute  pleu* 
ritis,  pertains  chiefly  to  the  dry  or  plastic  stage  of  the  latter  affec- 
tion. So  soon  as  it  may  be  decided  that,  assuming  acute  inflammation 
to  exist,  effusion  should  have  taken  place,  the  differential  diagnosis 
ceases  to  be  an  intricate  or  doubtful  problem.  This  result,  it  is  to  be 
borne  in  mind,  usually  follows  speedily  the  access  of  inflammation ; 
and  it  is  certainly  extremely  rare,  that  an  amount  of  effusion  easily 
detected  fails  to  occur  within  the  first  three  or  four  days.  In  the 
majority  of  instances,  probably,  this  is  the  case  as  early  as  the 
second  day. 

A  fact  stated  in  connection  with  the  subject  of  acute  pleuritis  may 
be  here  repeated.  This  disease  is  occasionally  preceded  by  neuralgic 
pain  in  the  chest,  more  or  less  severe  and  persisting,  for  several  days 
before  the  symptoms  denote  an  inflammatory  attack.  Two  cases, 
illustrating  this  fact  in  a  striking  manner,  already  referred  to,  have 
fallen  under  my  observation. 

It  is  stated  by  some  writers  that  liquid  effusion,  and  all  the  pheno- 
mena denoting  acute  pleuritis,  may  result  from  a  rheumatic  affection 
within  the  chest.  This,  in  effect,  is  saying  that  acute  inflammation 
of  the  pleura  may  be  developed  in  connection  with  the  morbid  condi- 
tion of  the  system  in  which  consists  the  essential  pathology  of  rheu- 
matism. In  other  words,  such  cases,  clinically,  are  neither  more  nor 
less  than  cases  of  acute  pleuritis.  To  cases  of  this  kind  I  have  not, 
of  course,  had  reference  in  the  foregoing  remarks.^ 

The  occasional  development  of  pleuritis  during  the  course  of  acute 
rheumatism,  is  a  fact  to  be  borne  in  mind.  The  occurrence,  under 
these  circumstances,  of  the  symptoms  of  pleurodynia,  is  by  no  means 
proof  of  the  non-existence  of  veritable  inflammation.  Careful  and 
repeated  explorations  of  the  chest  are  to  be  made,  and  equally  in 
cases  in  which  circumstances  point  to  intercostal  neuralgia,  in  order 
to  determine  as  regards  the  presence  or  absence  of  the  physical  signs 
of  pleuritis.     In  view  of  the  liability  to  pleuritis  in  the  progress  of 

'  Were  discussions  respecting  the  seat  and  nature  of  diseases  embraced  within  the 
scope  of  this  work,  the  question  would  arise,  whether  pleurodynia  is  not.  in  the  sense 
in  which  it  is  practically  regarded,  oftener  a  neuralgic  than  a  rheumatic  affection,  or 
both  affections  combined. 
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rheumatism,  without  the  information  to  be  obtained  by  physical  ex- 
ploration, the  existence  of  inflammation,  as  well  as  simple  pleuro- 
dynia, might  be  incorrectly  inferred.  It  is  hardly  necessary  to  refer 
to  the  possibility  of  attributing  to  pleuritic  inflammation  the  pain 
sometimes  incident  to  an  affection  of  the  heart,  occurring  in  rheuma- 
tism. This  would  more  properly  have  been  noticed  under  the  head 
of  Pleuritis.  The  positive  signs  referable  to  the  heart,  and  the 
absence  of  the  signs  of  inflammation  of  the  pleura,  suffice  to  obviate 
error  with  respect  to  this  point. 

A  subacute  but  persisting  neuralgic  affection  is  very  frequently 
met  with  in  females,  the  pain  referred  to  the  lower  part  of  the  chest 
on  one  or  both  sides.  It  is  not  severe,  but  of  indefinite  duration. 
It  occurs  especially  in  anaemic  or  chlorotic  persons,  associated  fre- 
quently with  disorder  of  the  menstrual  function,  and  generally  with 
tenderness  over  the  spinal  vertebrae.  The  circumstances  just  men- 
tioned embrace  certain  positive  characters  by  which  it  may  be  distin- 
guished; but  the  absence  of  the  physical  signs  of  intra-thoracic 
disease  confirms  its  neuropathic  character. 

The  symptomatic  phenomena  of  angina  pectoris  are  so  peculiar 
and  distinctive  that,  as  regards  the  possibility  of  confounding  it  with 
any  other  affection  referable  to  the  chest,  it  claims  but  a  passing 
notice.  Its  paroxysmal  recurrence;  the  pain  shooting  in  various 
directions,  and  especially  into  the  left  upper  extremity ;  the  difficulty 
of  respiration,  palpitations,  great  anxiety,  and  sense  of  impending 
dissolution,  together  with  the  physical  signs  of  an  organic  affection 
of  the  heart,  characterize  this  affection,  so  as  to  render  the  diagnosis 
sufficiently  easy. 

DUPHRAGMATIC   HbRNIA. 

In  consequence  of  the  congenital  absence  of  a  portion  of  the  dia- 
phragm, perforation  by  rupture  and  wounds,  or  a  yielding  of  this  sep- 
tum at  certain  points,  and  sometimes  over  its  whole  extent  on  one 
side,  the  stomach,  intestines,  and  other  of  the  abdominal  viscera,  may 
either  be  contained  within  or  encroach  more  or  less  on  the  thoracic  space. 
This  transposition  of  organs  gives  rise  to  certain  phenomena,  dis- 
covered by  a  physical  examination  of , the  chest.  Diaphragmatic 
hernia — a  term  which,  with  strict  propriety,  is  applied  only  to  pro- 
trusion through  the  diaphragm  of  parts  situated  below  it — is  ex- 
tremely rare,  but  the  physician  is  liable  at  any  moment  to  meet 
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with  an  instance,  although  I  believe  no  one  has  ever  reported  more 
than  a  single  case.  The  very  infrequency  of  the  affection  renders  it 
peonliarly  interesting  to  the  diagnostician;  and  it  is  desirable  for 
him  to  be  prepared  to  recognize  it,  should  an  instance  happen  to  fall 
under  observation. 

An  affection  so  rare  that  it  can  hardly  be  expected  ever  to  occur  more 
than  once  within  the  experience  of  a  lifetime,  must,  of  course,  be 
studied  by  means  of  cases  contributed  by  numerous  observers.  For 
this  reason  it  has  heretofore  received  but  little  attention.  A  distin- 
guished American  physician,  Dr.  Bowditch,  of  Boston,  has  recently, 
in  connection  with  the  report  of  an  interesting  case  observed  by 
himself,  gathered  nearly  if  not  quite  all  the  cases  contained  in  the 
annals  of  medical  literature  (88  in  number),  and  subjected  them  to 
an  elaborate  numerical  analysis.'  The  present  brief  consideration  of 
the  subject  will  be  based  on  the  results  contained  in  this  valuable 
paper. 

The  different  varieties  of  diaphragmatic  hernia  may  be  classified  as 
follows :  1.  When  parts  of  the  abdominal  viscera  are  forced  through 
some  one  of  the  natural  openings  of  the  diaphragm,  viz.,  that  of  the 
aorta,  vena  cava  inferior,  an  intercostal  nerve,  or  the  oesophagus. 
2.  When  portions  of  the  diaphragm  are  wanting.  This  results  from 
an  arrest  of  development,  and  is,  of  course,  congenital.  3.  Hernia 
from  accidental  wounds  or  lacerations.  4.  When  one  side  of  the 
diaphragm  is  violently  forced  up  into  the  chest,  so  that  the  lung  is 
compressed,  and  all  the  signs  of  the  affection,  as  seen  in  the  other 
classes,  are  observed.  This,  strictly  speaking,  is  not  hernia,  but 
from  the  similarity  as  respects  the  physical  conditions  and  phe- 
nomena, it  may  be  included  in  the  same  category.  In  their  relative 
frequency  of  occurrence  the  four  classes  rank  in  the  following  order : 
(a)  hernia  from  accidents,  constituting  more  than  one-half  of  the 
number  of  cases;  (b)  from  malconstruction,  about  one-third;   (c) 

1 "  Peculiar  Case  of  Diaphragmatic  Hernia,  in  which  nearly  the  whole  of  the  left  side 
of  the  diaphragm  was  wanting ;  so  that  the  stomach  and  a  great  part  of  the  intestines 
lay  in  the  left  pleural  cavity ;  compressing  the  left  lung,  and  forcing  the  heart  to  the 
light  side  of  the  sternum.  This  condition,  evidently  congenital,  existed  in  a  man  who 
died  at  the  Massachusetts  General  Hospital,  with  fracture  of  the  spine,  caused  by  a 
heavy  blow  upon  it ;  to  which  is  added  an  analysis  of  most,  if  not  all,  of  the  cases  of 
diaphragmatic  hernia  found  recorded  in  the  annals  of  medical  science.  By  Henry  J. 
Bowditch,  Member  of  the  Boston  Society  for  Medical  Observation.  Presented  to  the 
Society  in  1847.''  Published  in  the  Buffalo  Medical  Journal,  June  and  July,  1853 ;  and 
Siraed  by  the  author  in  a  separate  publication. 
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from  dilatation  of  natural  openings,  about  one-twelfth;  (d)  frooi 
diaphragm  being  pushed  up,  about  one  in  thirty  cases. 

The  affection  occurs  much  oftener  on  the  left  than  on  the  right 
side  (41  out  of  59  cases) ;  a  disparity  for  which  anatomical  reasons 
may  be  offered.  It  is  evident  that  the  abdominal  parts  contamed 
within  the  chest  will  be  covered  by  the  pleura  and  peritoneum  in 
some,  and  not  in''  other  cases.  When  thus  invested,  the  hernia  is 
said  to  be  sacculated.  Sacculated  hernias  are  vastly  more  frequent 
on  the  right  than  on  the  left  side  (3  only  out  of  11  cases  of  hernia' 
on  left  side  were  sacculated,  and  11  of  18  cases  on  the  right  side). 
The  weakness  of  the  diaphragm  on  the  right  side  at  a  point  just  to 
the  right  of  the  ensiform  cartilage,  affords  an  explanation  of  this 
fact.  The  particular  parts  of  the  abdominal  viscera  which  are  con- 
tained within  the  chest,  and  the  extent  of  the  malposition,  will,  of 
course,  depend  on  the  situation  and  size  of  the  opening.  The  soHd 
organs,  viz.,  the  liver  and  spleen,  as  well  as  the  hollow  viscera,  are 
liable  to  hernial  protrusion. 

Strangulation  at  the  orifice  is  liable  to  occur.  The  parts  may  pre- 
sent, or  not,  in  cases  examined  after  death,  evidences  of  inflamma- 
tion, recent  or  more  or  less  remote,  affecting  either  the  pulmonary 
or  abdominal  organs,  or  both.  In  several  instances  all  these  parts 
presented  a  healthy  appearance.  The  coexistence  of  tubercles  is 
rare.  The  lungs  are  of  necessity  compressed  in  proportion  as  the 
thoracic  space  is  occupied  by  the  abdominal  viscera.  Frequently 
the  compressed  lung,  exclusive  of  condensation,  is  found  to  be 
healthy,  and  is  readily  inflated.  Solidification  from  pneumonitis 
has  been  observed.  The  heart  is  frequently  displaced,  generally  to 
the  right.     Pleuritic  effusion  exists  in  a  certain  proportion  of  cases. 

Physical  Signs. — The  cases  on  record  of  diaphragmatic  hernia 
afford  few  data  for  determining,  by  means  of  numerical  analysis,  the 
physical  phenomena  which  belong  to  the  affection.  Many  of  the 
cases  were  observed  prior  to  the  discovery  of  auscultation,  and  in 
most  of  those  reported  since  that  era,  exploration  of  the  chest 
during  life  was  either  performed  imperfectly  or  altogether  neglected. 
Laennec  never  met  with  an  instance  of  the  affection,  but  it  did  not 
escape  his  attention,  and  he  suggested  that  it  might  be  recognized 
by  absence  of  the  respiratory  murmur^  and  the  presence  of  borbo- 
rygmi  in  the  chest.  In  the  case  observed  by  Dr.  Bowditch,  the  signs 
were  carefully  noted,  and  in  a  few  of  the  cases  analyzed  by  him 
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more  or  less  of  the  physical  phenomena  were  ascertained.  Upon 
these  facts,  together  with  the  inferences*  which  may  be  rationally 
predicated  on  the  anatomical  conditions,  must  rest,  with  our  existing 
knowledge,  an  account  of  the  physical  signs. 

Of  the  cases  analyzed  by  Dr.  Bowditch,  in  five  percussion  was 
resorted  to.  Of  these  five  cases  dulness  over  the  back  on  the  affected 
side  existed  in  four.  But  in  three  of  four  cases  there  was  either 
pneumonitis  or  pleuritic  effusion ;  and  in  the  fourth  case  the  liver, 
colon,  and  omentum  were  embraced  in  a  sacculated  protrusion.  In 
Dr.  Bowditch's  case  percussion  elicited  a  highly  marked  tympanitic 
sonorousness.  It  is  evident,  that  in  proportion  to  the  amount  of  the 
hollow  viscera  contained  within  the  chest  will  be  the  degree  and  the 
extent  of  the  tympanitic  resonance.  And  this  resonance,  both  in 
degree  and  extent,  will  be  likely  to  present  at  difi'erent  times  fiuctua- 
tions  dependent  on  the  varying  quantity  of  the  stomach  or  intestines 
within  the  chest,  and  the  greater  or  less  distension  of  these  parts 
from  gas.  The  presence  of  the  solid  organs,  the  liver  and  spleen, 
must  give  rise  to  dulness.  Liquid  effusion  will  lead  to  the  same 
result.  In  any  case,  at  the  upper  and  posterior  part  of  the  chest, 
over  the  compressed  lung,  the  percussion-sound  will  be  likely  to  be 
dull;  and  the  more,  if  the  lung  be  solidified  by  inflammatory 
exudation. 

A  satisfactory  account  of  the  auscultatory  phenomena,  with  a 
single  exception,  appears  not  to  be  contained  in  any  of  the  cases, 
save  the  one  observed  by  Dr.  Bowditch.  In  these  two  cases  the 
respiratory  murmur  over  the  greater  part  of  the  affected  side  was 
wanting,  and  on  the  opposite  side  it  was  exaggerated.  In  Dr.  Bow- 
ditch's  case  the  respiratory  murmur  was  heard  perfectly  vesicular 
and  pure  above  the  second  rib. 

Aside  from  these  cases,  in  three  a  sub-crepitant  rale  was  noticed ; 
but  in  all  the  existence  of  pneumonitis  was  found  at  the  autopsy. 

The  most  significant  of  the  signs,  as  anticipated  by  Laennec,  are 
the  peculiar  gastric  or  intestinal  sounds  diffused  more  or  less  over  the 
affected  side.  Dr.  Bowditch  describes  these  sounds  as  gurgling, 
whistling,  and  blowing,  and  although  excited  at  times  by  the  act  of 
respiration,  they  were  heard  when  the  patient  held  his  breath. 
Metallic  tinkling  was  occasionally  observed ;  such  as  is  sometimes 
heard  over  the  stomach.  Dr.  Bowditch  suggests  that  auscultatory 
phenomena  may  probably  be  produced  by  pressing  suddenly  on  the 
abdomen,  and  thus  forcing  air  into  the  intestines  while  in  the  pleural 
sac. 
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If  the  heart  be  displaced,  the  cardiac  sounds  will,  of  course,  be 
transferred  to  an  abnormal  situation. 

In  three  of  five  cases  in  which  the  chest  was  examined  by  inspec- 
tion, there  was  more  or  less  enlargement  of  the  affected  side.     That 
this  is  generally  incident  to  the  affection  may  reasonably  be  inferred, 
from  the  large  proportion  of  instances  in  which  the  accumulation  of 
abdominal  viscera  within  the  chest  is  sufficient  to  induce  great  com- 
pression of  the  lung.     In  fifty-five  of  eighty-eight  cases  the  lungs 
were  found  to  be  miush  compressed.     Diminished  motion  or  immo- 
bility of  the  affected  side  must  necessarily  accompany  its  dilatation. 
These  signs  will  be  likely  to  vary  from  time  to  time,  in  accordance 
with  varying  conditions  as  respects  the  amount  of  hernial  protrusion 
and  of  gaseous  distension  of  the  protruded  viscera.     Liquid  effusion 
in  some  cases  must  concur  in  producing  dilatation  and  diminishing 
the  mobility  of  the  affected  side.     It  is  superfluous  to  add,  that  in 
determining  these  changes,  mensuration,  as  well  as  inspection,  may 
be  employed. 

By  means  of  palpation  the  abnormal  position  of  the  heart  may  be 
ascertained.  It  is  probable  that  the  vocal  fremitus  will  be  diminished 
or  abolished  on  the  affected  side;  but  observation  has  not  been 
directed  to  this  point. 

Diagnosis. — The  symptomatic  phenomena  which  are  in  any  manner 
distinctive  of  the  affection,  relate  to  the  respiration.     The  analysis 
by  Dr.  Bowditch  shows  that  at  least  three-fourths  of  cases  of  the 
different  varieties  of  diaphragmatic  hernia  are  characterized  by  more 
or  less  embarrassment  of  respiration,  consisting  of  oppression,  increased 
frequency,  dyspnoea,  and  in  one  case  orthopnoea.     Posture  has  been 
observed  to  exert  a  marked  influence  on  the  symptoms  referable  to 
the  respiration.     In  some  instances  the  difficulty  of  breathing  was 
greatly  increased  in  the  recumbent  posture,  which  is  explained  by 
the  tendency,  from  gravitation,  to  a  greater  protrusion  cither  of  the 
viscera  or  their  contents  within  the  chest.     Irrespective  of  position, 
the  fluctuating  conditions  as  regards  the  quantity  of  hollow  viscera 
protruding  through  the  diaphragm,  and  their  distension  with  gas,  wiU 
account  for  the  difficulty  of  breathing  occurring  paroxysmally,  or 
being  much  greater  at  some  times  than  at  others — a  fact  repeatedly 
observed.     But  embarrassment  of  the  respiration  is  not  always  a 
prominent  symptom,  even  when  one  side  of  the  chest  is  nearly  filled 
with  abdominal  viscera.     This  is  shown  by  the  case  reported  by  Dr. 
Bowditch.    lu  tYiVs  c^»e,  \Xi^  ^%.\Aft\i\Hj  ^^<i\  YV^^^a.  ^S^*^  \ft  ^^^^cI^s^col 
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the  duties  of  a  laborer,  and  died,  not  from  this  affection,  but  from 
fracture  of  the  spine  produced  by  a  blow  from  a  heavy  piece  of 
timber.  Moreover,  the  characters  belonging  to  the  embarrassment  of 
respiration,  when  present,  do  not  possess  much  significance. 

Judged  by  past  experience  the  diagnosis  would  appear  to  be 
extremely  difficult,  for  of  all  the  cases  collected  by  Dr.  Bowditch  the 
nature  of  the  affection  had  been  determined  before  death  in  but  a 
single  instance.  This  instance  came  under  the  observation  of  Mr. 
Lawrence,  of  London.  In  the  case  observed  by  Dr.  Bowditch  the 
diagnosis  was  made.  This  difficulty  is,  however,  more  apparent  than 
real.  From  its  great  infrequency  the  affection  is  not  suspected  or 
even  thought  of ;  and  the  physical  signs  have  been  but  little  studied, 
and  are  yet  to  be  fully  settled  by  observation.  Upon  the  latter  it  is 
sufficiently  clear  the  diagnosis  depends :  the  existence  of  the  affection 
can  never  be  positively  ascertained  by  the  symptoms  alone.  With 
the  symptoms  and  signs  combined,  Dr.  Bowditch  is  probably  correct 
in  saying  that  '^  the  diagnosis  of  diaphragmatic  hernia  is  as  easy  as 
that  of  almost  any  other  chronic,  and  possibly  acute  disease." 

Dyspnoea,  either  constant  or  produced  by  exertion,  and  more  espe- 
cially when  it  comes  on  suddenly  and  as  suddenly  goes  off,  should 
suggest  the  idea  of  diaphragmatic  hernia,  provided  it  be  not  explicable 
by  the  existence  of  some  other  affection  the  nature  of  which  is  posi- 
tively ascertained.  If  the  affection  be  congenital,  in  most  cases  more 
or  less  embarrassment  of  respiration  will  be  found  to  have  existed  from 
birth.  If  due  to  a  rupture  or  wound,  the  difficulty  will  date  from 
some  accident,  which  may  assist  in  the  diagnosis.  In  connection  with 
embarrassed  respiration  to  a  greater  or  less  extent,  the  following 
signs,  in  combination,  constitute  the  physical  characters  by  which  the 
affection  is  to  be  recognized.  Tympanitic  percussion-resonance; 
absence  of  respiratory  murmur ;  the  presence  of  sounds  identical  with 
those  observed  over  the  stomach  and  intestines,  viz.,  borborygmi 
and  metallic  tinkling,  both  taking  place  when  breathing  is  suspended ; 
dilatation  of  the  affected  side  in  the  majority  of  instances,  with  defi- 
cient motion  or  immobility,  and  probably  absence  of  vocal  fremitus. 

Assuming  this  group  of  signs  to  be  present,  diaphragmatic  hernia 
can  be  confounded  only  with  emphysema  and  pneumo-hydrothorax. 
The  differential  diagnosis  from  these  two  affections  involves  points 
which  are  sufficiently  distinctive.  Emphysema  is  generally  accom- 
panied by  paroxysms  of  asthma,  the  symptomatic  characters  of  which 
will  serve  to  distinguish  it.  It  is  accompanied  by  more  or  less  cough 
and  expectoration,  these  symptoms  being  only  occasionally  present 
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in  diapliragmatic  hernia.  But  physical  exploration  in  emphysema 
shows  a  sonorousness  not  purely  tympanitic,  but  vesiculo-tympanitic ; 
dilatation  and  deficient  motion  especially  marked  at  the  upper  part 
of  the  chest  in  the  majority  of  instances  ;  bronchial  rales  or  a  modi- 
fied respiratory  sound  generally  more  or  less  diffused,  together  with 
the  absence  of  borborygmi  and  metallic  tinkling. 

Pneumo-hydrothorax  in  nine  cases  out  of  ten  is  suddenly  developed 
as  the  result  of  perforation  of  the  lung  in  the  course  of  phthisis,  the 
existence  of  which  has  been  established.  Or  it  occurs  from  perfora- 
tion taking  its  point  of  departure  from  within  the  pleura,  in  the 
course  of  chronic  pleuritis,  the  latter  affection  having  been  previously 
ascertained  to  exist,  if  the  case  have  been  under  observation.  It  is 
only  in  cases  in  which  these  antecedents  cannot  be  ascertained,  that 
diaphragmatic  hernia  is  to  be  suspected.  As  respects  physical  signs, 
the  two  affections  are  in  several  respects  similar.  Tympanitic  reso- 
nance, absence  of  respiratory  murmur,  dilatation  and  deficient  mo- 
bility, abolition  of  fremitus,  and  displacement  of  the  heart,  are  com- 
mon to  both.  But  each  affection  has  its  positive  signs.  In  the 
majority  of  cases  of  pneumo-hydrothorax  metallic  tinkling  occurs  in 
connection  with  the  respiration,  voice,  and  cough ;  and  in  many  in- 
stances the  cavernous  and  amphoric  respiration  and  voice  are  present. 
The  succussion-sound  may  be  pretty  uniformly  produced.  Absence  of 
fluctuation  is  often  discovered.  In  diaphragmatic  hernia  borborygmi 
constitute  a  positive  and  strikingly  peculiar  sign ;  and  tinkling  or 
amphoric  signs  are  found  to  occur,  not  in  synchronism  with  acts  of 
breathing,  speaking,  or  coughing,  and  irrespective  of  the  movements  of 
the  body.  The  discrimination  must  be  based  on  the  presence  of  the 
latter  phenomena,  and  the  absence  of  the  signs  and  the  circumstances 
relating  to  the  previous  history,  which  characterize  pneumo-hydro- 
thorax. 

Farther  clinical  observation  of  diaphragmatic  hernia,  especially  as 
respects  the  results  of  physical  exploration,  may  lead  to  the  know- 
ledge of  new  diagnostic  points,  which  cannot  now  be  foreseen.  At  a 
future  period  some  one,  imitating  the  zeal  and  industry  of  Dr.  Bow- 
ditch,  will  be  able  to  gather  together  and  analyze  an  extended  series 
of  cases,  in  which  the  signs,  as  well  as  symptoms,  have  been  carefully 
observed  and  noted ;  but  in  the  meantime  it  is  important  that  the  affec- 
tion be  recognized,  not  merely  for  the  gratification  afforded  by  skill 
in  the  diagnosis  of  rare  and  curious  forms  of  disease,  but  because 
much  may  be  done  by  judicious  management  to  contribute  to  the 
comfort  and  safety  of  the  patient. 


CHAPTER  VIII. 

DISEASES  AFFECTING  THE  TRACHEA  AND  LARYNX— FOREIGN 
BODIES  IN  THE  AIR-PASSAGES. 

In  its  application  to  the  diagnosis  of  tracheal  and  laryngeal  affec- 
tions, physical  exploration  is  far  less  important  than  when  the  lungs 
are  the  seat  of  disease.  The  symptomatic  phenomena  belonging  to 
pulmonary  affections  are  never  to  be  dissociated,  clinically,  from 
the  physical  signs,  but,  relatively,  the  latter  are  in  general  much 
more  distinctive  and  reliable.  It  is  otherwise  in  diseases  affecting 
the  air-passages  above  the  bifurcation  of  the  trachea.  Here  the 
symptoms  are  mainly  to  be  relied  on,  the  results  of  physical  exami- 
nation holding  a  comparatively  subordinate  rank.  This  being  the 
ease,  I  shall  not,  as  hitherto,  consider  the  different  affections  in- 
cluded in  this  group  under  separate  heads,  but  refer  to  them,  indivi-  / 
dually,  in  an  incidental  manner,  in  treating  of  the  general  application 
of  the  principles  and  practice  of  physical  exploration  to  diseases 
affecting  the  trachea  and  larynx.  Another  reason  for  pursuing  this 
course  is,  the  same  physical  signs  will  be  found  to  be  common  to 
different  affections,  and  the  general  principles  regulating  the  prac- 
tice of  exploration  are  in  a  great  measure  applicable  alike  to  all. 

Of  the  different  methods  of  examination,  auscultation  is  alone 
adapted  to  the  investigation  of  morbid  conditions  seated  in  the 
trachea  or  larynx.  Dr.  Stokes  has  suggested  that  percussion  may 
in  some  instances  furnish  results  worthy  of  attention.^  He  does  not, 
however,  present  any  facts  illustrative  of  its  value  in  this  application. 
The  inventor  of  mediate  percussion,  and  the  ardent  advocate  of  its 
capabilities,  Piorry,  assigns  to  it  a  very  limited  scope  of  availability 
in  these  affections.  He  claims  in  behalf  of  this  method,  that  it  may 
sometimes  be  useful  in  determining  the  precise  line  of  direction  of 
the  trachea  and  larynx,  when  they  are  buried  beneath  or  imbedded 
in  a  large  tumor  on  the  neck.  The  percussion-sound  may  also  afford 
some  aid  in  estimating  the  distance  of  the  tube  from  the  surface. 

»  Diseases  of  the  Chest,  etc. 
39 
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An  amphoric  resonance,  attributed  by  Piorry  to  the  presence  of  air 
and  liquid,  he  thinks  denotes  the  presence  of  secretions  in  this  situa- 
tion ;  but  this  view  of  the  significance  of  the  sound  is,  as  already 
stated,  more  than  questionable.  Finally,  in  a  case  of  subcutaneous 
emphysema,  in  which  very  marked  resonance  exists  over  the  neck, 
there  is  ground  for  the  suspicion  that  rupture  of  the  larynx  has 
taken  place,  giving  exit  to  air  into  the  surrounding  areolar  tissue.^ 

The  discoverer  of  auscultation  attached  very  little  importance  to 
the  application  of  this  method  to  the  diseases  of  the  windpipe.  Of 
those  who  since  the  time  of  Laennec  have  given  special  attention  to 
physical  exploration,  few  have  deemed  this  branch  of  the  subject 
deserving  of  consideration  ;  and  the  sum  of  what  is  at  present  actually 
known,  is  probably  embraced  in  the  writings  of  Dr.  Stokes,'  and  in 
two  papers  contributed  by  M.  Barth,  of  Paris.'  The  materials  for 
the  few  remarks  which  are  to  follow,  will  be  chiefly  obtained  from 
the  sources  just  referred  to. 

Physical  exploration,  in  diseases  afiecting  the  trachea  and  larynx, 
admits  of  a  direct  and  indirect  application.  By  the  term  direct,  I 
mean  to  refer  solely  to  auscultation  of  the  windpipe.  The  foregoing 
remarks  have  related  to  physical  exploration  as  thus  restricted. 
Indirectly,  the  physical  exploration  of  the  chest  is  applicable,  in 
order  to  determine  whether  pulmonary  disease  coexists  or  not.  The 
importance  of  physical  signs  is  much  greater  in  the  latter  than  in 
the  former  application.  Indeed,  the  examination  of  the  chest  in 
connection  with  diseases  afiecting  the  trachea  and  larynx  is  often 
of  very  great  importance.  We  will  consider  first,  direct  exploration ; 
in  other  words,  the  physical  signs  developed  by  auscultation  of  the 
trachea  and  larynx  ;  and,  second,  indirect  exploration,  or  the  exami- 
nation of  the  chest  in  the  investigation  of  diseases  seated  in  these 
parts. 

1.  Auscultation  of  the  Trachea  and  Larynx. — The  results  ob- 
tained by  auscultation  in  health  have  been  considered  in  Part  I.^ 
Briefly,  also,  the  adventitious  sounds  or  rales  produced  in  this  situa- 
tion, have  been  adverted  to.*  It  remains  to  notice  here  the  relations 
of  pathological  phenomena  to  the  difl'ercnt  forms  of  disease.     The 

*  Trait^  Pratique  d' Auscultation,  etc.,  par  Barth  &  Roger,  1854,  p.  704. 
'  On  Diseases  of  the  Chest. 

*  Archives  G^n^rales  de  Md.lecine,  Juillet,  1838,  et  Juin,  1839;  also,  Traits  Pratique 
d'Aiisc^ultation,  etc.  par  Barth  and  Roger,  1854,  p.  255. 

*  Vide  page  137.  »  Vide  page  217. 
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anatomical  conditions,  giving  rise  to  auscultatory  signs,  are  the  fol- 
lowing. 1.  Diminution  of  the  calibre  of  the  tube,  either  at  certain 
points,  or,  in  some  instances,  over  its  whole  extent.  This  occurs  in 
connection  with  various  affections,  viz.,  swelling  of  the  lining  mem- 
brane and  submucous  infiltration  in  laryngitis  ;  oedema  of  the  areolar 
tissue  above  the  vocal  chords  (oedema  glottidis) ;  spasm  of  the  glottis 
and  laryngismus  stridulus  (false  croup) ;  the  exudation  of  lymph  on 
the  mucous  surface  (true  croup) ;  accumulation  of  viscid  adhesive 
mucus ;  tumefaction  of  the  margins  of  ulceration ;  vegetations  or 
morbid  growths,  and  the  pressure  of  an  aneurismal  or  other  tumor. 
2.  Loss  of  substance  by  ulceration  from  tuberculous  or  syphilitic 
disease.  3.  Membranous  deposit  becoming  loose  and  partially  de- 
tached, and  a  pedunculated  polypus  admitting  of  change  of  position, 
4.  Accumulation  of  liquid,  mucous,  purulent,  serous,  or  bloody.  The 
presence  of  foreign  bodies  will  be  noticed  under  a  distinct  head. 

Contraction  of  the  space  within  the  tube  from  the  several  causes 
just  enumerated,  may  give  rise  to  abnormal  modifications  of  the  respi- 
ratory sound,  consisting  of  augmented  intensity,  roughness  of  quality, 
and  marked  elevation  of  pitch,  or  adventitious  vibratory  sounds  (dry 
rales)  may  be  developed.     The  latter  may  be  on  a  high  or  low  key, 
and  they  frequently  have  a  musical  intonation.     They  represent,  on 
an  exaggerated  scale,  the   bronchial    sibilant,  and  sonorous  rales. 
They  are  often  suflSciently  loud  to  be  heard  at  a  distance,  constituting 
stridor  or  stridulous  breathing,  but  when  not  thus  apparent  they  may 
be  discovered  with  the  stethoscope  applied  over  the  larynx  or  trachea. 
Do  these  diversities  of  modified  and  adventitious  respiratory  sounds 
possess,  respectively,  special  diagnostic  significance  ?     Observation, 
as  yet,  has  furnished  but  little  ground  for  an  aflirmative  answer  to 
this  question.     They  appear  to  belong  alike  to  the  different  forms  of 
disease,  inducing  the  same  anatomical  condition,  viz.,  diminution  of 
the  calibre  of  the  tube.     Barth  has  observed,  in  some  cases  of  laryn- 
geal ulcerations  with  tumefied  borders,  involving  obstruction,  a  pecu- 
liarly loud  sonorous  rale  (crisonore)  in  inspiration,  giving  the  impres- 
sion of  the  rapid  passage  of  air  through  a  narrow  orifice,  which  he 
regards  as  distinctive  of  the  morbid  condition  just  mentioned.     It  is, 
however,  diflBcult  to  obtain  from  his  description,  a  very  clear  idea  of 
the  special  character  of  sound  to  which  he  refers.    The  same  observer 
thinks  that  a  sonorous  rale,  presenting  a  strongly  marked  metallic 
quality,  like  a  sound  produced  within  a  tube  of  brass,  is  hear(} 
oftcncr  in  croup  than  in  other  affections  which  diminish  the  calibre 


Hi  ir»KJl$X$    OP    THB    BESPIRATOBY    V'S.^JkWiE^ 

^L  la^  wimi^i^   ^^l^f^  describes  a  rale  produced  wxhm  di*- 
r^^iJCtttOiiitg  ■"  z^*t  rjiffii  aetioD  of  a  small  valve,  comlmfSfi  -mm.  .  e» 
huuiitiiu^i:  i4,»att«i  ^-^  wi:x*i  he  regards  as  peculiar  and  vuib  aiar:Kc?- 
iaiic  ^fi  v;ar»,»a;c  rac^yvpsi*  with  ulceration.     He  Btat««  aar  iz^   iii: 
mi*\  ^-v*c  *^ii  v.>mr  :iii:  ■:£  the  larvnx  without  bemg  perKpnLie  il  2^ 
i^tbvCx  Ic*  iiciia.5:^wi  jt^ciaji*  ^vnnwponding  to  a  circizic«er:heti  lias:- 
u%)ii.     WUi  t^iS^wiwt*  iw»  5iii5  si^  the  same  remark  i*  appiicaL-i^  & 
w  :hc  wuvi  :wiKrr«;au.  irfcltf  rVffi  ^-^m^-^rA  above  mentioned.     Eil  wtl.  z- 
:Mi;iucvc!k  t*?  ii^rji  w  ii^jRKd&d^iit  :o  establish  a  pathologual  airnr- 
v.*uu<x*     U  i*  i?/m  ijwyo^>ifcii^  liat  ftnher  clinical  studj  may  'jaai  t> 
slifiyiijjtciiLve  cOittttNTiw:*  j^ciuark.r  tc*  fttrticular  sounds.     Aj  aii^hr- 
iu5ill»«A&^^i^  I  JA^if  I^J5i:J:J4:  T*>  iCV-Turil^it-  to  this  branch  of  ihit  aiDjtrr 

I'll*.-  ii!iUii.5:oii  <,»;  :AeaWk'tCl!^:<^TTsipl5▼hich  have  been  menciunfirL 
ui;tv  fuuiiifikl  ija:S*^rttt*5x»Ci  a*  i*^  liie  s«;i  d  ifee  dbease  and  hs  erreiE. 
'Vuc>  ui^ikv  be  liaiiseNt  tv>  a  «3iall  spaoft.  If  they  are  perascn^rj 
%v\i,rvl  in  tb.5^  saBanf  ^s^jy^t*  theT>f  »  ivasfoi  xc-  5Qppose  that  the  jnai 
udvsrciott  i*  tlt^»  circumscriKNJ-  This  max  ji^esibly  be  fonnd  i?  ':e 
u^etuU  ihith  retVreu<>^  to  the  feasibilitj  of  mtlib^ topical  applieariuix& 
;Aud  luav  :jerve  as  a  guide  in  the  directko:  «f  the  instrument  osei 
tW  th^t  pttrp<\$e  to  the  prc>per  place.  If  ilhf  abnormal  sounrb  ^< 
uo:  thu*  locaL-iae^l,  ;Ltf v  may  !<e  fo^Ttd  to  jiriWfiK  at  some  point,  lis- 
tincclv^  ;ft  uiausdmoai  c-if  ii:cen>:»T,  Th\>  u.ut  ^;*rallv  indicate  eiiier 
the  >tat  s>if  tile  dLseAMf,  c-r  :he  pc-iiii  a:  -^'i^'A  ti  i»  xwatest  in  amour.:. 
Tv»  serve  as  a  z:i&Iie  t^«  the  k^caliiy  of  dij*<:ii?«^  tii^f  abnormal  soun*is 
luust  l-e  re|.^a?ed!y  or  c^^nsianily  fcti  d  i :  K*  -itrv'tanscribed,  or  to 
have  th^ir  m.aj[!mum  of  intensity  well  ^Srfci^i  ia«i  ci  the  same  situa- 
tion, t^r  in  certain  instanceft  the  s^^nnds^  ijn  LUi  7^J  tnransient  physical 
e\^ndaion5,  viz..  spa^m,  or  the  aecumnjiiiSfiL  :c  vijiCid  mucus.  The 
laryngo-tracfa<ral  houridx  are  sometime*  s-:-  iT.:ifai*«  uid  diffused  as  to 
be  transmitted  over  the  chest,  ob^curiiiir  i^'i  j*iJn«:iiarT  sounds  and 
liable  to  be  mistaken  for  the  latter.  Ti.:5  **:Gr':T*  ot'  error  has  been 
already  referred  to. 

A  tremulous,  flapping  sound  (tremlIol<'rA<'%i .  hi&  b<en  observed  by 
Carth  in  cases  of  croup,  at  a  period  of  iLe  i^f^d^^e  when  it  was  sup- 
posed to  indicate  a  loosened  arid  partially  Oiiacifd  conation  of  the 
false  membrane.  He  regards  this  sign  a>  aff cjpain:^  raluable  informa- 
tion in  cases  of  croup,  denoting,  in  the  firs>t  f  ilace*  progress  in  the 

»  Pr.  C.  J.  R  Wi:!:ani*  Mi^zes:^  tliat  ilie  h'^<?im;n^  sctnui  crar  6i»r»  teen  Fiotloced  in 
Oio  ;ii);ii:nr  vein.    ^On  Di?ea*e5  of  ihc  Re*:';ra:ory  Orpir.*    Asfrx-Ai  t-l.  IS45.  p.  131.' 


DISEASES  AVFBCTING  THB  TRACHEA   AND   LARTNX.      613 

processes  by  which  the  exudation  is  detached ;  and,  in  the  second 
place,  enabling  the  auscultator  to  judge  respecting  the  extent  over 
which  the  exudation  is  diffused.  If  the  rale  be  limited  to  the  larynx, 
it  is  a  favorable  sign,  showing  that  the  false  membrane  is  probably 
confined  to  this  part,  and  that  the  conditions  are  favorable  for  its 
speedy  removal  by  expectoration ;  but  if  it  extend  over  the  trachea 
and  especially  to  the  bronchi,  the  prognosis  is  rendered  unfavorable 
by  this  evidence  of  the  extension  of  the  disease. 

Theoretically,  we  may  suppose  that  a  pedunculated  tumor  within 
fhe  larynx  or  trachea,  moving  to  and  fro  in  the  respiratory  acts, 
might  occasion  a  sound  of  friction,  which,  taken  in  connection  with 
the  symptoms,  should  render  probable  the  nature  of  the  affection. 
In  a  case  reported  by  M.  Ehrmann,  of  Strasburg,*  a  valvular  sound 
{bruit  de  soupape),  was  heard  distinctly  in  a  forced  respiration. 

Erosive  ulcerations,  which  sometimes  destroy,  to  a  greater  or  less 
extent,  the  vocal  chords,  it  may  be  presumed  must  give  rise  to  modi- 
fications of  the  respiratory  sound,  more  especially  in  expiration,  by 
enlarging  the  space  at  the  glottis.  The  contraction  at  this  point, 
from  the  approximation  of  the  chords  in  the  expiratory  act  not  taking 
place,  one  of  the  conditions  upon  which  probably  depend,  in  health, 
the  intensity  and  elevation  of  pitch  of  the  laryngo-tracheal  sound  in 
expiration,  is  wanting ;  and  under  these  circumstances  it  may  be  anti- 
cipated that  this  sound  will  become  relatively  feeble  and  low  in  pitch. 
This  is  an  interesting  point  to  be  settled  by  observation. 

The  foregoing  remarks  have  had  reference  to  abnormal  modifications 
of  the  respiratory  sounds  together  with  dry  or  vibrating  rales.  Bub- 
bling or  gurgling  sounds  attest  the  presence  of  liquid  in  the  trachea 
and  larynx.  Owing  to  the  size  of  the  tube,  and  the  force  of  the 
column  of  air  which  traverses  it  in  respiration,  the  presence  of  a 
considerable  accumulation  of  mucus,  or  other  liquid,  is  indicated  by 
loud  rales,  heard  at  a  distance,  and  commonly  known  as  the  tracheal 
rattle,  or  (since  suqh  an  accumulation  very  rarely  takes  place  except 
toward  the  fatal  termination  of  disease),  the  '^  death  rattle.''  These 
sounds  are  not  distinctive  of  any  affection  of  the  windpipe ;  they  de- 
note deficient  sensibility  and  loss  of  muscular  power  to  such  an  extent, 
that  either  efforts  are  no  longer  made  or  they  prove  insuflScient  to 
expel  the  accumulated  matter  by  expectoration.  But  moist  rdles 
may  be  discovered  in  some  instances  by  stethoscopic  examination 
when  they  are  not  apparent  at  a  distance,  and  to  some  extent  they 

*  Yalleix,  op.  cit. 
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may  be  made  available  in  diagnosis.  Thus  it  is  suggested  by  Piorry 
that  in  certain  cases  of  hsemoptysis,  a  humid  rale  localized  in  the 
larynx,  provided  no  rales  are  found  at  the  lower  part  of  the  trachea 
and  over  the  pulmonary  organs,  is  evidence  that  the  hemorrhage  has 
taken  place  from  within  the  larynx.*  Again,  Barth  and  Roger  state 
that  in  cases  of  ulcerations  in  the  larynx,  a  gurgling  or  bubbling  sound 
found  at  a  particular  part  of  the  organ,  may  point  to  the  seat  of  these 
ulcerations,  or  the  maximum  of  the  intensity  of  the  sounds  may  indi- 
cate the  side  on  which  the  ulcerations  are  most  numerous  and  exten- 
sive. These  sounds  are  most  likely  to  be  produced,  and  to  be  avail- 
able in  localizing  ulcerations,  when  the  latter  are  situated  at  the 
bottom  of  the  ventricles  of  the  larynx. 

In  conclusion,  auscultation  in  affections  of  the  trachea  and  larynx 
furnishes  certain  physical  phenomena,  but,  with  our  present  know- 
ledge, these  phenomena  embrace  very  few  characters  which  are  dis- 
tinctive of  particular  forms  of  disease.  They  show  the  calibre  of  the 
tube  to  be  diminished,  but  not  the  cause  of  the  contraction,  nor  do 
they,  in  general,  afford  definite  information  as  to  the  amount  of 
obstruction.  The  latter  point  is  determined,  as  will  be  seen  presently, 
much  better,  indirectly,  by  an  examination  of  the  chest.  They  show 
the  presence  or  absence  of  liquid ;  and  in  croup,  information  may 
sometimes  be  obtained  which  is  of  aid  in  forming  an  opinion  as  to 
the  condition  of  the  false  membrane,  and  the  distance  to  which  it 
extends  below  the  larynx.  The  seat  of  inflammation  or  ulceration 
may  in  some  cases  be  ascertained,  by  finding  that  the  morbid  pheno- 
mena are  persistingly  fixed  in  a  particular  part,  perhaps  even  confined 
to  one  side  of  the  larynx ;  or,  if  more  extended,  by  observing  that  at 
a  certain  point  sounds  have  distinctly  a  maximum  of  intensity. 
These  few  words  comprise  the  summary  of  what  is  actually  known. 
The  other  points  mentioned  in  the  preceding  remarks  require  to  be 
confirmed  by  farther  observation.  It  is  by  no  means  improbable  that 
clinical  investigations  may  hereafter  devclope  facts,  which  will  render 
the  direct  application  of  physical  exploration  to  the  diagnosis  of  dis- 
eases affecting  the  trachea  and  larynx  of  much  greater  importance 
than  it  is  with  our  present  knowledge  of  the  subject. 

2.  Examination  of  the  chest  in  the  investigation  of  diseases  affect- 
ing the  trachea  and  larynx. — Examination  of  the  chest  in  cases  of 
laryngo-tracheal  affections,  as  already  remarked,  is  of  much  impor- 

^  Barth  and  Roger,  op.  cit  p.  263. 
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tance.  Grave  errors  of  diagnosis  maj  be  thereby  avoided.  Lobular 
pneumonitis  and  capillary  bronchitis  are  sometimes  mistaken  for 
croup,  and  treated  with  repeated  emetics  and  topical  applications  to 
the  larynx,  when  the  phenomena  revealed  by  thoracic  exploration 
would  show  the  existence  of  these  affections.  It  is  true  that  the 
existence  of  one  or  the  other  of  these  affections  does  not  constitute 
conclusive  proof  that  croup  does  not  exist,  for  they  are  sometimes 
associated  with  the  latter.  Taken  in  connection,  however,  with  other 
points,  the  greater  importance  of  which  will  be  admitted,  they  are  to 
be  taken  into  account  as  affording  an  adequate  explanation  of  certain 
of  the  symptoms  which  might  otherwise  be  referred  to  the  larynx. 

To  determine  whether  pulmonary  disease  coexists,  or  not,  with  an 
affection  of  the  trachea  or  larynx,  is  a  grand  object  in  examining  the 
chest.  In  cases  of  the  affection  just  cited,  croup,  it  is  very  desirable 
to  settle  this  point,  with  reference  to  the  prognosis,  to  the  treatment 
to  be  pursued,  and  especially  when  it  becomes  a  question  as  to  the 
propriety  of  resorting  to  tracheotomy.  The  advantages  of  this  know- 
ledge in  these  relations  is  sufficiently  obvious. 

In  cases  of  chronic  laryngitis,  the  question  arises  as  to  its  coexist- 
ence with  tuberculous  disease  of  the  lungs.  Pathological  observa- 
tions have  established  the  fact  that  in  the  vast  majority  of  cases  the 
laryngitis  is  a  complication  of  an  antecedent  pulmonary  tuberculosis, 
and  that  the  laryngeal  affection  is,  in  fact,  tuberculous.  But  this 
rule  is  not  invariable.  The  affection  may  have  a  syphilitic  origin. 
The  law  of  probabilities  will  not  then  suffice  for  the  diagnosis ;  and 
the  symptoms  are  not  alone  adequate  to  settle  the  question,  the  more 
because  the  most  prominent,  viz.,  the  cough  and  expectoration,  may 
be  attributed  to  the  laryngitis.  It  is  not  uncommon  for  practitioners 
who  do  not  avail  themselves  of  physical  exploration,  in  cases  of 
phthisis  complicated  with  laryngitis,  to  persuade  themselves  and  their 
patients  that  the  disease  is  seated  exclusively  within  the  larynx.  It 
is  by  means  of  the  precision  given  to  the  early  diagnosis  of  pulmonary 
tuberculosis,  that  the  consecutive  occurrence  of  the  laryngeal  affection 
has  been  established,  and  that  an  extension  of  disease  from  the  larynx 
to  the  lungs,  as  implied  in  the  term  laryngeal  phthisiSy  very  rarely, 
if  ever  takes  place.  A  persisting  chronic  laryngitis,  then,  warrants 
a  strong  presumption  of  a  deposit  of  tubercle  in  the  lungs,  but  the 
proof  positive  is  the  evidence  afforded  by  the  presence  of  the  physical 
signs  revealed  by  an  examination  of  the  chest.     On  the  other  hand, 
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the  non-existence  of  tubercle  is  to  be  inferred  from  the  negative 
results  of  physical  exploration. 

The  syphilitic  origin  of  a  laryngeal  affection  may  in  some  instances 
be  inferred  in  connection  with  the  results  of  an  examination  of  the 
chest.  This  conclusion  may  be  reasonably  entertained,  when  the 
affection  is  found  not  to  be  associated  with  pulmonary  tuberculosis, 
and  the  patient  is*  known  to  have  been  affected  with  syphilis. 

Another  grand  object  to  be  attained  by  an  examination  of  the 
chest  in  the  various  forms  of  disease  affecting  the  trachea  and  larynx, 
is  to  determine  the  actual  amount  of  obstruction  to  the  passage  of  air. 
This  important  point  can  be  settled  vastly  better  by  an  exploration  of 
the  chest  than  by  auscultation  directly  of  the  windpipe,  and  fre- 
quently more  satisfactorily  than  by  the  symptoms.  The  evidence  of 
the  amount  of  obstruction  is  the  degree  of  diminution  or  the  suppres- 
sion of  the  vesicular  murmur.  This  diminution  or  suppression,  when 
the  obstruction  is  seated  in  the  trachea  or  larynx,  will,  of  course,  be 
uniform  on  the  two  sides  of  the  chest.  In  fact,  the  existence  of  some 
affection  of  the  air  piissages  above  the  tracheal  bifurcation  is  to  be 
suspected,  even  should  the  symptoms  not  point  to  disease  in  that 
direction,  if  the  vesicular  murmur  is  found  to  be  equally  diminished 
on  both  sides  in  a  notable  degree,  or  suppressed,  provided  the  phy- 
sical signs  of  emphysema  of  the  lungs  are  wanting.  The  error  of 
attributing  the  diminution  or  suppression  of  the  vesicular  murmur, 
due  to  an  obstruction  above  the  tracheal  bifurcation,  to  emphysema, 
is  to  be  guarded  against  by  attention  to  the  other  signs,  which  serve 
by  their  presence  or  absence  to  establish  or  exclude  that  affection. 
Whatever  may  be  the  disease  which  diminishes  the  calibre  of  the 
windpipe,  so  long  as  the  vesicular  murmur  continues  to  be  tolerably 
developed,  the  patient  is  not  in  immediate  danger  from  suffocation, 
notwithstanding  the  manifestations  or  expressions  of  suffering.  The 
progress  of  the  disease,  as  regards  its  dangerous  effects,  may  thus  be 
ascertained  from  time  to  time,  and  the  fact  of  an  actual  improvement 
may  be  established  more  positively  by  an  increased  development  of 
the  vesicular  murmur  than  by  an  apparent  relief  from  the  labor  and 
distress  attending  respiration.  In  acute  or  dangerous  affections,  then, 
of  the  larynx,  viz.,  acute  laryngitis,  croup,  and  oedema  of  the  glottis, 
vastly  more  importance  belongs  to  auscultation  of  the  chest  than  of 
the  larynx  itself ;  and,  in  fact,  the  predictions  of  the  physician,  his 
hopes  and  fears,  as  well  as  the  therapeutical  measures  which  he 
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employs,  must  be  influenced  in  no  small  measure  by  the  pulmonary 
signs. 

Exploration  of  the  chest  assists  the  auscultator  in  determining 
whether  an  obstruction  seated  in  the  larynx  be  due  either  exclusively 
or  in  part  to  spasm  of  the  glottis,  or  whether  it  depends  entirely  on 
a  diminution  of  the  calibre  from  a  physical  cause,  such  as  oedema, 
exudation  of  lymph,  or  submucous  infiltration.  In  the  former  case, 
the  diminution  or  suppression  of  the  vesicular  murmur  will  be  inter- 
mittent or  variable;  in  the  latter,  it  will  be  more  persisting  and 
uniform.  Thoracic  auscultation  thus  affords  valuable  aid  in  making 
the  differential  diagnosis  of  spasm  of  the  glottis  from  other  and  far 
more  serious  affections,  with  which  there  is  some  liability  of  its  being 
confounded.  Moreover,  spasm'  of  the  glottis  forms  an  important 
element  in  other  affections  of  the  larynx,  viz.,  laryngitis,  true 
croup,  and  perhaps  oedema.  The  extent  to  which  the  symptoms  of 
suffocation  are  due  to  this  element,  may  be  fairly  estimated  by  the 
development  of  the  vesicular  murmur  under  the  circumstances  in 
which  relaxation  of  spasm  occurs ;  for  example,  directly  after  a  fit 
of  vomiting.  It  is  important  to  determine  how  much  of  the  obstruc- 
tion arises  from  spasm  ;  not  only  in  order  to  form  a  correct  opinion 
as  to  the  immediate  danger,  but  with  a  view  to  therapeutical  measures. 
In  proportion  as  spasm  predominates,  are  the  indications  present  for 
remedies  addressed  to  this  element  of  the  affection. 

Dr.  Stokes  has  pointed  out  a  method,  available  in  certain  cases, 
by  which  pressure  on  the  trachea  of  an  aneurism,  or  other  tumor, 
may  be  distinguished  from  laryngeal  obstruction.  In  the  former 
case  it  frequently  happens  that  the  direction  of  the  pressure  is  upon 
one  of  the  bronchi,  before  extending  to  the  trachea ;  and  if  explora- 
tion of  the  chest  be  practised  while  the  effect  is  limited  to  the 
bronchus,  the  consequent  diminution  or  suppression  of  the  vesicular 
murmur  will  be  confined  to  the  corresponding  side  of  the  chest. 
Subsequently,  when  the  tumor  increases  sufficiently  to  diminish  the 
calibre  of  the  trachea,  the  vesicular  murmur  is  lessened  or  lost  on 
both  sides.  On  the  other  hand,  an  obstruction  seated  in  the  larynx 
or  in  the  trachea,  will,  from  the  first,  affect  equally  the  vesicular 
murmur  on  the  two  sides.  Diminution  or  suppression  of  the  vesi- 
cular murmur,  then,  first  on  one  side,  and  afterwards  extending  to  the 
other,  provided  pulmonary  disease  and  the  presence  of  a  foreign 
body  in  the  air-passages  are  excluded,  indicates  an  aneurismal  or 
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other  tumor,  origiiuitiiig  below  the  biforcatioiL.  and  extending  gndt- 
allv  apwanl. 

To  recapitulate  the  several  points  of  riew  in  which  mn  examini- 
tion  of  the  chest  is  osefQU  in  the  investi^ration  of  diseases  affecting 
the  trachea  and  larynx,  it  may  prevent  the  error  of  mttribating  to  a 
morbid  condition  of  the  windpipe,  phenomena  belonging  to  a  pulmo- 
nary affection ;  it  enables  the  physician  to  determine  whether,  or 
not,  a  laryngo-tracheal  affection,  e.  g.  cronp.  is  eomplicmted  with  a 
disease  of  the  lungs,  which  will  influence  the  prognosis  and  treat- 
ment; it  furnishes  evidence,  or  otherwise,  of  the  coexistence  of 
pulmonary  tuberculosis  with  chronic  laryngitis,  and,  by  its  negative 
results,  may  warrant  the  conclusion  that  the  laryngeal  affection  is 
syphilitic ;  it  furnishes  the  most  refiable  index  of  the  amount  of 
obstruction  incident  to  the  various  forms  of  disease  which  diminish 
the  calibre  of  the  laryngo-tracheal  tube,  and  it  affords  evidence  that 
the  deficiency  of  respiration  proceeds  from  an  obstruction  in  the 
tube,  and  not  from  a  morbid  condition  of  the  pulmonary  organs ;  it 
is  a  means  of  ascertaining  whether  an  obstruction  be  due  to  spasm, 
and  in  cases  of  affections  which  involve  a  spasmodic  element,  of 
estimating  the  relative  importance  attributable  to  this  element ;  and 
it  supplies  a  method  of  distinguishing,  in  some  cases,  an  aneurism  or 
other  intra-thoracic  tumor,  extending  upward  and  making  pressure 
on  the  trachea,  from  an  obstruction  seated  in  the  larynx. 


Foreign  Bodies  in  the  Air-Passaoes. 

Foreign  bodies  occasionally  slip  from  the  pharynx  into  the  orifice 
of  the  larynx.  This  accident  is  not  very  infrequent,  occurring 
oftener  in  children  than  in  adults.  The  bodies  which  have  been 
known  thus  to  become  lodged  in  the  windpipe,  form  a  heterogeneous, 
motley  collection — ^morsels  of  food,  coins,  grains  of  com,  seeds  of 
various  kinds,  nuts,  teeth,  bullets,  nails,  etc.  etc.  Their  size  is 
often  greatly  disproportionate  to  the  aperture  at  the  glottis  as  ob- 
served in  the  dead  subject,  so  that  it  has  been  difficult  to  account  for 
the  manner  in  which  they  gain  entrance  into  the  air-passages.  This 
difficulty  is  removed  by  our  present  knowledge  of  the  respiratory 
movements  of  the  glottis.  It  has  been  fully  demonstrated  that  dila- 
tation and  contraction  of  the  space  at  the  glottis  occur  in  regular 
alternation  during  the  respiratory  acts,  the  first  in  inspiration  and 
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the  second  in  expiration.  When  dilated  "with  the  act  of  inspiration, 
the  size  of  the  rima  glottidis  is  nearly  double  that  which  it  has  in  a  state 
of  rest.^  Now  it  is  in  the  act  of  inspiration,  at  a  moment  when  the 
epiglottis  fails  to  protect  the  laryngeal  opening,  that  the  foreign 
body  is  drawn  into  the  air-tube  instead  of  passing  down  the  oeso- 
phagus. The  approximation  of  the  vocal  chords  with  the  consequent 
contraction  of  the  outlet  in  the  expiratory  act,  and  still  more  in  the 
act  of  coughing,  constitutes  an  obstacle  to  the  expulsion  of  the  for- 
eign body  after  it  gains  admission  into  the  windpipe,  and  hence,  in 
a  large  proportion  of  cases,  a  surgical  operation  becomes  necessary 
to  effect  its  removal. 

The  presence  of  a  foreign  body  in  the  air-passages  gives  rise  to 
serious  effects,  according  to  its'  situation,  size,  form,  and  character. 
More  or  less  disturbance  of  respiration,  and  disease  of  the  air-tube  or 
lungs,  almost  inevitably  follow.  Frequently  it  occasions  great  ob- 
struction to  the  passage  of  air,  and  not  infrequently,  unless  speedy 
relief  be  obtained,  it  proves  fatal  by  inducing  asphyxia.  The  reader 
is  referred  to  the  valuable  monograph  by  Prof.  Gross  for  a  digest 
and  analysis  of  nearly  all  the  cases  that  are  to  be  found  in  the  annals 
of  medicine,  in  addition  to  those  occurring  under  his  own  observation 
and  communicated  to  him  by  his  professional  friends,  together  with 
deductions  pertaining  to  the  effects,  symptoms,  diagnosis,  and  treat- 
ment of  this  accident.' 

Physical  exploration  furnishes  frequently  important  information  in 
cases  of  foreign  bodies  in  the  air-passages.  1.  It  assists  in  deter- 
mining the  fact  of  the  presence  of  a  foreign  body,  in  some  instances 
where  it  is  a  matter  of  question  whether  the  symptoms  are  due  to 
this  cause  or  to  a  morbid  condition.  Gases  have  been  reported  in 
which  patients  with  a  foreign  body  in  the  windpipe  have  been 
treated  for  croup,  ordinary  laryngitis,  and  spasm  of  the  glottis; 
and,  on  the  other  hand,  in  cases  of  these  affections  the  presence  of  a 
foreign  body  is  sometimes  suspected.  The  importance,  in  a  practical 
point  of  view,  of  settling  this  question  is  sufficiently  obvious.  In  the 
former  instance,  there  is  great  danger  that  life  will  be  lost  for  the 
want  of  proper  surgical  interference  ;  in  the  latter  instance,  a  severe 
and  dangerous  operation  may  be  needlessly  performed,  and  other 
inappropriate  measures  of  treatment  resorted  to.     2.  It  indicates  the 

*  Vide  Introtluction,  page  52. 

■  A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages,  by  S.  D.  Gross,  M.D, 
Professor  of  Surgery  in  the  University  of  Louisville,  etc.  1854. 
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situation  of  the  foreign  body,  whether  in  the  larynx,  trachea,  or  one  of 
the  bronchi.  A  foreign  body  may  bo  lodged  in  each  of  these  situations, 
and  the  relative  proportion  of  instances  in  which  it  is  found  in  each, 
is  a  point  of  importance  with  reference  to  the  diagnosis.  Of  21  cases 
proving  fatal  without  a  surgical  operation,  which  were  analyzed  by 
Prof.  Gross,^  in  11  the  foreign  body  was  found  in  the  right  bronchus; 
in  4  within  the  larynx ;  in  3  within  the  trachea ;  and  in  1  partly 
within  the  larynx  and  in  part  within  the  trachea.  In  no  instance 
was  it  found  in  the  left  bronchus ;  but  examinations  made  during  life 
show  that  it  does  occasionally  become  fixed  in  that  situation.  The 
fact  that  in  the  vast  majority  of  instances  it  falls  into  the  right 
rather  than  the  left  bronchus,  is  to  be  borne  in  mind.  The  anato- 
mical reasons  for  this  fact,  which  are  fully  presented  by  Prof.  Gross, 
have  been  already  mentioned.'  3.  The  physical  signs  show  the 
changes  in  the  situation  of  the  foreign  body  which  are  liable  to  occur. 
Prof.  Gross  states  that  in  several  instances  falling  under  his  own 
observation  a  change  of  place  occurred,  and  in  one  case  it  was  trans- 
ferred from  the  right  to  the  left  bronchus.  The  same  fact  has  been 
observed  by  others.  The  movableness  of  the  body  may  also  be  ascer- 
tained by  physical  exploration ;  and  this  is  an  important  point  with 
reference  to  the  probability  of  its  being  removed  by  a  surgical  opera- 
tion. It  has  been  known  to  become  permanently  fixed  and  encysted 
at  some  point  in  the  air-passages.  4.  The  eflFect  produced  on  the 
respiratory  function,  as  determined  by  auscultation,  authorizes  an 
opinion  as  to  the  size  of  the  foreign  body,  or,  at  all  events,  it  shows 
the  amount  of  obstruction  which  it  produces,  and  the  consequent  im- 
mediate danger. 

Physical  exploration  in  cases  of  foreign  bodies,  as  in  diseases  affect- 
ing the  trachea  and  larynx,  may  be  said  to  have  a  direct  and  an  in- 
direct application.  Using  these  terms  in  the  same  sense  as  heretofore, 
in  its  direct  application  it  furnishes  certain  signs  emanating  from 
the  windpipe  itself;  indirectly,  it  ascertains  the  phenomena  which 
represent  the  efifects  produced  on  the  lungs.  Here,  also,  as  in  dis- 
eases affecting  the  trachea  and  larynx,  the  information  obtained  by 
an  examination  of  the  chest  is  often  much  more  important  than  that 
derived  from  direct  exploration  of  the  windpipe.  Proceeding  to  notice 
the  physical  signs,  we  will  consider  them  in  the  order  just  mentioned, 
but  without  a  formal  division. 

Percussion  over  the  trachea  or  larynx  is  of  little  or  no  avail,  but, 

'  Op.  cit.  p.  49.  ■  Introduction,  p.  48. 
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in  addition  to  auscultation,  palpation  is  sometimes  resorted  to  with 
advantage.  Mainly,  however,  auscultation  is  to  be  relied  upon,  so  far 
as  physical  exploration,  in  its  direct  application,  is  concerned.  In 
auscultating  both  the  windpipe  and  the  chest,  much  difficulty  will  be 
likely  to  be  experienced,  in  children,  from  their  resistance,  and  the 
restlessness  occasioned  by  their  distress.  Prof.  Gross  suggests,  that 
to  secure  a  satisfactory  exploration,  chloroform  may  with  propriety 
be  employed.  The  objections  to  this  measure,  if  there  are  any,  are 
yet  to  be  ascertained  by  experience. 

A  dry  rale  may  be  produced  at  the  point  of  lodgment  of  the  foreign 
body,  which  may  present  either  the  sonorous  or  sibilant  character. 
This  sign  was  observed  in  several  of  the  cases  analyzed  by  Prof. 
Gross.  The  sound  is  described  by  different  observers  as  whizzing^ 
whistling^  cooing^  whiffing,  puffing,  and  snoring.  These  terms,  with 
the  exception  of  the  last,  denote  a  high-pitched  or  sibilant  rale. 
Diversities  in  the  audible  characters  are  unimportant.  The  intensity, 
pitch,  or  quality  of  the  sound  give  to  it  no  special  significance.  The 
practical  importance  of  the  rale  consists,  first,  in  the  fact  of  its  ex- 
istence, and,  second,  in  its  being  either  limited  to  a  particular  part 
of  the  windpipe,  or  the  maximum  of  its  intensity  being  found  at  a 
certain  point.  The  situation  of  the  foreign  body,  it  may  be  pre- 
sumed, corresponds  to  the  part  where  the  rale  is  heard,  or  where  it  is 
most  intense,  especially  if  other  signs,  to  be  presently  referred  to,  are 
in  accordance  with  this  conclusion.  Thus,  the  rale  may  be  observed 
only  over  the  larynx,  or  if  it  be  sufficiently  loud  to  be  propagated 
downward,  it  may  be  decidedly  more  intense  over  the  larynx.  The 
same  may  be  true  of  the  trachea ;  but  in  the  vast  majority  of  in- 
stances, if  the  foreign  body  be  not  detained  in  the  ventricle  of  the 
larynx,  it  becomes  lodged  in  one  of  the  bronchi,  and  almost  invariably 
in  the  right  bronchus.  A  rale  may  then  be  heard  near  the  sterno- 
clavicular junction  on  one  side,  or  more  marked  in  that  situation  on 
one  side  than  on  the  other,  indicating  the  bronchus  in  which  it  is 
situated.  A  curious  phenomena  was  observed  in  a  case  reported  by 
Prof.  Macnamara,  of  Dublin.'  A  boy  while  occupied  in  whistling 
through  a  plum  stone,  perforated  on  each  side,  and  the  kernel  removed, 
by  a  strong  inspiration  drew  the  stone  into  the  larynx,  where  it  be- 
came fixed  transversely,  without  occasioning  much  inconvenience  for 
several  days.  During  this  period  the  passage  of  the  air  through  the 
perforation  produced  a  sound  as  when  the  stone  was  placed  across 

'  Gross  on  Foreign  Bmlies,  p.  110 ;  Stokes  on  tlie  Cliest,  p.  253. 
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phenomena  are  made  to  supply  positive  proof  with  reference  to  the 
points  just  mentioned,  by  a  simple  process  of  reasoning.    If  a  foreign 
body  be  lodged  within  the  larynx  or  trachea,  in  proportion  as  it  pre- 
sents an  obstacle  to  the  passage  of  air,  the  vesicular  murmur  will  be 
rendered  feeble,  or  it  may  be  suppressed ;  and  assuming  that  there 
exists  no  affection  of  the  lungs,  the  percussion-sound  not  only  remains 
undiminished,  but  it  may  even  be  increased.     Under  these  circum- 
stances, the  diminution  or  suppression  of  the  vesicular  murmur,  co- 
existing with  a  clear  resonance  on  percussion,  will  be  found  equally 
on  both  sides  of  the  chest.     Now,  if  it  be  known  that  a  foreign  body 
is  contained  somewhere  within  the  air-passages,  the  combination  of 
signs  just  stated,  viz.,  the  vesicular  murmur  diminished  or  suppressed 
equally  on  both  sides,  and  a  clear  percussion-sound,  indicates  with 
positiveness  that  it  is  situated  above  the  bifurcation,  either  within  the 
trachea  or  larynx.     But   we  will  suppose  that  the  presence  of  a 
foreign  body  is  not  known,  and  the  question  is  as  to  the  diagnosis, 
being  assured  that  the  lungs  themselves  are  free  from  disease,  and 
assuming  that  there  has  suddenly  occurred  marked  diminution  or  sup- 
pression of  the  vesicular  murmur,  tlic  inference  is  positive  that  either 
there  is  a  foreign  body  in  the  windpipe,  or  that  there  exists  some  disease 
of  the  laryngo-tracheal  tube  which  involves  obstruction,  such  as  acute 
laryngitis,  oedema  glottidis^  spasm  of  the  glottis,  or  croup.    We  have 
then  only  to  decide  from  the  history  and  symptoms  that  none  of  these 
affections  are  present,  in  order  to  reach,  by  way  of  exclusion,  the 
fact  of  the  existence  of  a  foreign  body.     The  differential  diagnosis 
of  a  foreign  body  in  the  larynx  or  trachea  from  the  different  diseases 
seated  in  the  windpipe,  is  to  be  based  on  the  vital  phenomena  and 
pathological  laws  which  characterize  respectively  these  diseases.    To 
consider  the  distinctive  points  would  render  it  necessary  to  treat  of 
their  diagnostic  features.    It  must  sufiBce  to  say  that,  in  discriminating 
between  them  and  the  presence  of  a  foreign  body,  they  are  to  be  ex- 
cluded, and  the  characteristics  derived  from  symptoms  and  patho- 
logical laws  which  belong  to  each,  are,  in  general,  sufficiently  con- 
stant  and   striking   to   constitute,   when   present,    evidence   of    its 
existence,  and,  conversely,  when  absent,  to  warrant  its  exclusion.    In 
one  of  the  affections  named,  viz.,  oedema  glottidisy  the  touch  is  often, 
if  not  generally,  available  as  a  means  of  diagnosis. 

But  in  a  large  majority  of  instances,  the  foreign  body  does  not 
remain  in  the  larynx  or  trachea.  It  becomes  lodged  in  one  of  the 
bronchi,  generally  the  right  bronchus.     In  this  situation,  according 
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abnormally  feeble  or  suppressed.  If  the  body  be  easily  displaced, 
and  hence  thrown  upward  from  time  to  time,  the  physical  evidence 
of  obstruction  of  the  bronchus  will  be  intermittent ;  and  if  the  body 
occasionally  be  transferred  to  the  other  bronchus,  as  has  been  repeat- 
edly observed,  the  two  sides  will  be  found  to  present  the  character- 
istic combination  of  signs  in  alternation.  Under  these  circumstances 
nothing  could  be  added  to  render  the  diagnostic  proof  more  positive. 
On  this  point  Dr.  Stokes  remarks  :  "  There  is  not  in  the  whole  range 
of  stethoscopy  more  striking  phenomena  than  the  sudden  rush  of 
air  into  the  lung,  on  the  foreign  body  passing  into  the  windpipe,  or 
the  equally  sudden  disappearance  of  all  sound  of  expansion,  natural 
and  morbid,  when  the  bronchus  becomes  again  obstructed."  The 
effect  is,  of  course,  more  striking  when  the  foreign  body  produces 
sufficient  closure  of  the  tube  to  arrest  all  respiratory  sound,  but  the 
evidence  is  equally  clear  when  there  is  obstruction  enough  to  cause 
a  notable  diminution  in  intensity  of  the  vesicular  murmur. 

It  is  obvious  on  comparing  the  phenomena  furnished  by  an  exami- 
nation of  the  chest  in  cases  in  which  the  foreign  body  is  seated  in 
the  larynx  or  trachea,  with  those  which  indicate  its  situation  to  be 
in  the  bronchus,  that  the  diagnostic  evidence  in  the  latter  is  more 
striking  and  positive.  In  connection  with  this  fact  it  is  to  be  borne 
in  mind  that  of  a  given  number  of  cases,  in  vastly  the  larger  propor- 
tion the  foreign  body  falls  into  the  right  bronchus. 

In  the  diagnosis  of  foreign  bodies  in  the  air-passages,  not  only  are 
the  physical  signs  to  be  associated  with  the  symptoms,  but  in  many 
if  not  most  instances,  as  regards  their  relative  rank,  they  are  subor- 
dinate to  the  latter.  In  treating  of  this  subject,  however,  as  of  the 
diseases  affecting  the  trachea  and  larynx,  my  purpose  was  to  con- 
sider it  only  in  its  relations  to  the  principles  and  practice  of  physical 
exploration. 


SUMMARY   OF  THE  PHTSICAL  SIGNS   OF  FOREIGN   BODIES  IN   THE 
AIR-PASSAGES. 

A  sibilant  or  sonorous  rale,  either  limited  to  the  larynx,  trachea,  or 
bronchus,  or  having  its  maximum  of  intensity  over  one  of  these 
portions  of  the  air-passages,  and  in  some  instances  changing  its 
place  from  one  portion  to  another.  After  a  time  a  mucous  rale  in 
either  of  the  same  situations;  occasionally  a  valvular  or  flapping 

40 
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the  lips,  and  the  boy  for  some  hours  went  about  pleased  with  this 
novel  and  convenient  method  of  whistling.  The  stone  was  localized 
by  means  of  this  sound,  and  an  operation  performed.  The  trans- 
ference of  a  rale  from  one  part  to  another,  warrants  a  suspicion  of  a 
change  of  place  of  the  foreign  body ;  but  this  point,  as  will  be  seen 
presently,  is  ascertained  more  positively  by  an  examination  of  the 
chest.  If  the  foreign  body  be  lodged  in  one  of  the  ventricles  of  the 
larynx,  it  is  not  improbable  that  the  presence  of  a  rale  on  one  side 
and  not  on  the  other,  or  a  greater  intensity  of  the  sound  on  one  side, 
may  indicate  in  which  of  the  ventricles  it  is  situated. 

When  the  foreign  body  remains  in  a  certain  position  for  some 
time,  it  produces  local  irritation,  inflammation,  or  even  ulceration  of 
the  mucous  membrane.  A  moist  or  mucous  rale  may  then  become 
developed  ;  and  the  same  inferences  are  to  be  drawn  from  its  being 
limited  to  one  part,  or  from  the  maximum  of  intensity  being  local- 
ized, as  in  the  case  of  a  dry  or  vibrating  rale.  If  the  foreign  body  be 
lodged  in  one  of  the  bronchi,  inflammation  is  apt  to  extend  to  the 
bronchial  subdivisions,  giving  rise  to  bronchial  rales,  either  dry  or 
moist,  or  both  combined,  over  the  chest,  to  a  greater  or  less  extent, 
on  the  corresponding  side. 

A  flapping  or  valvular  sound  on  auscultating  the  trachea  and 
larynx,  has  been  observed  in  some  instances,  due  to  the  movements 
of  the  foreign  body  to  and  fro  in  the  tube,  by  the  current  of  air  in 
the  respiratory  acts.  The  shock  occasioned  by  the  impulsion  of  the 
substance  against  the  vocal  chords  in  acts  of  coughing  has  also  been 
found  to  be  distinctly  appreciable  by  the  touch.  And  it  is  in  such  a 
case  that  palpation  may  prove  a  valuable  method  of  exploration.  In 
a  case  reported  by  the  late  Mr.  Bransby  B.  Cooper,  this  tactile  sign 
was  so  well  marked  in  a  boy  who  had  inhaled  a  pebble  into  the  wind- 
pipe, that  the  presence  of  the  foreign  body  was  predicated  mainly 
upon  it,  the  symptomatic  phenomena  being  slight,  and  an  operation 
successfully  resorted  to.*  It  is  of  course  only  in  certain  cases  that 
this  sign  is  available ;  but  when  present,  it  is  highly  significant  of  a 
hard,  movable  substance,  like  a  pebble  or  shot,  within  the  trachea. 

An  examination  of  the  chest  often  afi'ords  evidence  of  the  presence 
of  a  foreign  body,  and  of  its  situation,  more  definite  and  reliable 
than  the  signs  obtained  by  direct  exploration  of  the  windpipe.  As 
already  remarked,  the  results  of  the  former  of  these  two  applications 
of  physical  exploration  is  much  the  more  important.    The  pulmonary 

'  Gross  on  Foreign  Bodies,  etc.  p.  111. 
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phenomena  are  made  to  supply  positive  proof  with  reference  to  the 
points  just  mentioned,  by  a  simple  process  of  reasoning.    If  a  foreign 
body  be  lodged  within  the  larynx  or  trachea,  in  proportion  as  it  pre- 
sents an  obstacle  to  the  passage  of  air,  the  vesicular  murmur  will  be 
rendered  feeble,  or  it  may  be  suppressed ;  and  assuming  that  there 
exists  no  affection  of  the  lungs,  the  percussion-sound  not  only  remains 
undiminished,  but  it  may  even  be  increased.     Under  these  circum- 
stances, the  diminution  or  suppression  of  the  vesicular  murmur,  co- 
existing with  a  clear  resonance  on  percussion,  will  be  found  equally 
on  both  sides  of  the  chest.     Now,  if  it  be  known  that  a  foreign  body 
is  contained  somewhere  within  the  air-passages,  the  combination  of 
signs  just  stated,  viz.,  the  vesicular  murmur  diminished  or  suppressed 
equally  on  both  sides,  and  a  clear  percussion-sound,  indicates  with 
positiveness  that  it  is  situated  above  the  bifurcation,  either  within  the 
trachea  or  larynx.     But  we  will  suppose  that  the  presence  of  a 
foreign  body  is  not  known,  and  the  question  is  as  to  the  diagnosis, 
being  assured  that  the  lungs  themselves  are  free  from  disease,  and 
assuming  that  there  has  suddenly  occurred  marked  diminution  or  sup- 
pression of  the  vesicular  murmur,  the  inference  is  positive  that  either 
there  is  a  foreign  body  in  the  windpipe,  or  that  there  exists  some  disease 
of  the  laryngo-tracheal  tube  which  involves  obstruction,  such  as  acute 
laryngitis,  oedema  glottidiSj  spasm  of  the  glottis,  or  croup.    We  have 
then  only  to  decide  from  the  history  and  symptoms  that  none  of  these 
affections  are  present,  in  order  to  reach,  by  way  of  exclusion,  the 
fact  of  the  existence  of  a  foreign  body.     The  differential  diagnosis 
of  a  foreign  body  in  the  larynx  or  trachea  from  the  different  diseases 
seated  in  the  windpipe,  is  to  be  based  on  the  vital  phenomena  and 
pathological  laws  which  characterize  respectively  these  diseases.    To 
consider  the  distinctive  points  would  render  it  necessary  to  treat  of 
their  diagnostic  features.    It  must  sufiBce  to  say  that,  in  discriminating 
between  them  and  the  presence  of  a  foreign  body,  they  are  to  be  ex- 
cluded, and  the  characteristics  derived  from  symptoms  and  patho- 
logical laws  which  belong  to  each,  are,  in  general,  sufficiently  con- 
stant  and   striking   to   constitute,   when   present,   evidence   of    its 
existence,  and,  conversely,  when  absent,  to  warrant  its  exclusion.    In 
one  of  the  affections  named,  viz.,  oedema  glottidisj  the  touch  is  often, 
if  not  generally,  available  as  a  means  of  diagnosis. 

But  in  a  large  majority  of  instances,  the  foreign  body  does  not 
remain  in  the  larynx  or  trachea.  It  becomes  lodged  in  one  of  the 
bronchi,  generally  the  right  bronchus.     In  this  situation,  according 
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to  its  size  and  form,  it  produces  either  more  or  less  obstruction,  or 
complete  occlusion  of  the  bronchial  tube.  In  proportion  to  the 
amount  of  obstruction,  the  vesicular  murmur  on  the  corresponding 
side  will  be  diminished,  and  if  there  be  occlusion,  the  murmur  will 
be  suppressed.  If  the  lung  be  free  from  disease,  the  percussion- 
resonance  will  continue  unaffected,  unless  the  occlusion  lead  to  more 
or  less  collapse  of  the  lung.  The  latter  effect,  it  is  stated,  may 
follow,  and  then  there  will  be  dulness  in  proportion  as  the  Tolume 
of  the  lung  is  diminished,  together  with  contraction  and  lessened 
mobility  of  the  affected  side.*  This,  however,  is  probably  only  an 
occasional  result.  The  respiratory  function  of  the  lung  on  the  oppo- 
site side  will  be  increased,  giving  rise  to  a  vesicular  murmur,  exag- 
gerated in  proportion  as  the  function  of  its  fellow  is  compromised. 
Here,  then,  we  have  an  assemblage  of  pulmonary  signs  which  point 
with  certainty  to  the  situation  of  the  foreign  body,  assuming  its 
presence  in  the  air-passages  to  be  known.  A  vibrating  rale,  heard 
exclusively,  or  with  its  maximum  of  intensity,  over  the  bronchus,  is  a 
confirmatory  physical  sign.  The  same  may  be  said  of  a  mucous  rale, 
in  like  manner  circumscribed  or  diffused  to  a  greater  or  less  extent 
over  the  affected  side. 

Even  if  the  presence  of  a  foreign  body  somewhere  in  the  air- 
passages  be  not  known,  the  combination  of  physical  signs  just 
mentioned  is  almost  proof  positive  of  its  existence,  provided  it  be 
ascertained  that  they  have  been  suddenly  developed.  As  remarked 
by  Stokes,  there  are  but  three  affections  capable  of  producing  a 
similar  assemblage  of  signs,  viz.,  pressure  on  a  bronchus  by  an  aneu- 
rism or  some  other  tumor ;  obstruction  of  the  tube  by  hypertrophy 
of  the  mucous  membrane,  and  its  occlusion  by  an  accumulation  of 
viscid  mucus.  The  symptoms  and  the  previous  history  will  rarely, 
if  ever,  leave  much  room  for  doubt,  when  it  is  a  problem  of  diagnosis 
to  decide  between  the  presence  of  a  foreign  body  in  the  bronchus, 
or  the  existence  of  one  of  these  three  morbid  conditions. 

Evidence  still  more  demonstrative  of  the  presence  of  a  foreign 
body  is  afforded  when  it  is  found  to  shift  its  place,  being  removed 
from  its  situation  in  the  bronchus  by  an  act  of  coughing,  and  carried 
upward  into  the  trachea,  or  perhaps  transferred  to  the  bronchial  tube 
on  the  opposite  side.  Its  dislodgment  from  the  bronchus  is  imme- 
diately followed  by  the  reappearance  or  the  normal  development  of 
the  vesicular  murmur  on  the  side  where  it  had  been  found  to  be 

'  Vide  Gross  on  Foreign  Bodies,  p.  107. 
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abnormally  feeble  or  suppressed.  If  the  body  be  easily  displaced, 
and  hence  thrown  upward  from  time  to  time,  the  physical  evidence 
of  obstruction  of  the  bronchus  will  be  intermittent ;  and  if  the  body 
occasionally  be  transferred  to  the  other  bronchus,  as  has  been  repeat- 
edly observed,  the  two  sides  will  be  found  to  present  the  character- 
istic combination  of  signs  in  alternation.  Under  these  circumstances 
nothing  could  be  added  to  render  the  diagnostic  proof  more  positive. 
On  this  point  Dr.  Stokes  remarks :  "  There  is  not  in  the  whole  range 
of  Btethoscopy  more  striking  phenomena  than  the  sudden  rush  of 
air  into  the  lung,  on  the  foreign  body  passing  into  the  windpipe,  or 
the  equally  sudden  disappearance  of  all  sound  of  expansion,  natural 
and  morbid,  when  the  bronchus  becomes  again  obstructed."  The 
effect  is,  of  course,  more  striking  when  the  foreign  body  produces 
sufficient  closure  of  the  tube  to  arrest  all  respiratory  sound,  but  the 
evidence  is  equally  clear  when  there  is  obstruction  enough  to  cause 
a  notable  diminution  in  intensity  of  the  vesicular  murmur. 

It  is  obvious  on  comparing  the  phenomena  furnished  by  an  exami- 
nation of  the  chest  in  cases  in  which  the  foreign  body  is  seated  in 
the  larynx  or  trachea,  with  those  which  indicate  its  situation  to  be 
in  the  bronchus,  that  the  diagnostic  evidence  in  the  latter  is  more 
striking  and  positive.  In  connection  with  this  fact  it  is  to  be  borne 
in  npnd  that  of  a  given  number  of  cases,  in  vastly  the  larger  propor- 
tion the  foreign  body  falls  into  the  right  bronchus. 

In  the  diagnosis  of  foreign  bodies  in  the  air-passages,  not  only  are 
the  physical  signs  to  be  associated  with  the  symptoms,  but  in  many 
if  not  most  instances,  as  regards  their  relative  rank,  they  are  subor- 
dinate to  the  latter.  In  treating  of  this  subject,  however,  as  of  the 
diseases  affecting  the  trachea  and  larynx,  my  purpose  was  to  con- 
sider it  only  in  its  relations  to  the  principles  and  practice  of  physical 
exploration. 


SUMMARY  OF  THE  PHTSICAL  SIGNS   OF  FOREIGN  BODIES  IN   THE 
AIR-PASSAGES. 

A  sibilant  or  sonorous  rale,  either  limited  to  the  larynx,  trachea,  or 
bronchus,  or  having  its  maximum  of  intensity  over  one  of  these 
portions  of  the  air-passages,  and  in  some  instances  changing  its 
place  from  one  portion  to  another.  After  a  time  a  mucous  rale  in 
either  of  the  same  situations;  occasionally  a  valvular  or  flapping 
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sound.     Motion  of  the  foreign  body  sometimes  perceived  during  acts 
of  coughing  by  palpation. 

Feebleness  or  suppression  of  the  vesicular  murmur  equally  on  both 
sides,  if  the  foreign  body  be  situated  within  the  larynx  or  trachea ; 
the  percussion-resonance  remaining  clear.  If  the  foreign  body  be 
situated  in  a  bronchus,  the  vesicular  murmur  on  the  corresponding 
side  enfeebled  or  suspended,  the  percussion-resonance  remaining 
clear,  except  collapse  of  the  lung  be  induced.  Feebleness  or  sup- 
pression of  the  murmur  sometimes  suddenly  giving  place  to  a  well- 
.evolved  and  normal  respiratory  sound,  after  an  act  of  coughing, 
which  dislodges  the  foreign  body,  and  carries  it  upward  into  the 
trachea.  Occasionally  feebleness  or  suppression  of  the  vesicular 
murmur  transferred  from  one  side  to  the  other,  indicating  a  removal 
of  the  foreign  body  from  the  bronchus  of  one  side  to  that  of  the 
other  side.  Exaggerated  vesicular  respiration  on  the  side  opposite 
to  that  on  which  the  murmur  is  found  to  be  diminished  or  suppressed. 
Dry  and  moist  bronchial  rales,  after  a  time,  more  or  less  diffused  over 
the  side  corresponding  to  the  bronchus  in  which  the  foreign  body  is 
lodged. 


APPENDIX. 

ON  THE  PITCH  OF  THE  WHISPERIXG  SOUFFLE  OVER 
PULMONARY  EXCAVATIONS. 

In  the  foregoing  pages,  I  have  repeatedly  referred  to  the  souffle 
accompanying  the  act  of  whispering,  as  a  sign  of  pulmonary  con- 
densation, especially  from  inflammatory,  tuberculous,  or  other  soli- 
difying deposit.  Since  the  chapter  on  Tuberculosis  was  written, 
my  attention  has  been  directed  to  the  whispering  souffle  over  exca- 
vations in  that  affection.  In  several  instances  I  have  found  within 
a  circumscribed  space  where  other  cavernous  signs  were  present,  a 
souffle  more  or  less  intense  and  loio  in  pitchy  contrasting  in  this 
particular  strongly  with  the  normal  bronchial  souffle,  as  well  as 
with  that  significant  of  solidification,  the  latter  being  heard  around 
the  circumscribed  space.  For  example,  in  a  case  at  this  moment 
under  observation,  the  cavernous  respiration  exists  at  the  summit 
of  the  chest  on  both  sides.  Surrounding  the  site  of  the  cavity  on 
either  side  the  whispering  souffle  is  acute  or  high,  and  within  the 
area  to  which  the  cavernous  respiration  is  limited  (a  space  not 
more  than  an  inch  in  diameter),  the  souffle  becomes  abruptly  and 
notably  low  in  pitch — the  contrast,  in  fact,  being  more  marked 
than  between  the  cavernous  and  the  surrounding  bronchial  respira- 
tion. A  low-pitched  cavernous  souffle  would  be  rationally  antici- 
pated ;  for  the  sound,  as  has  been  more  than  once  remarked,  is  none 
other  than  that  incident  to  a  forcible  expiration ;  and  the  expiration 
being  low  in  the  cavernous  as  contrasted  with  the  bronchial  respira- 
tion, it  might  be  presumed  that  a  similar  disparity  would  be  appa- 
rent in  the  act  of  whispering.  This  process  of  reasoning,  however, 
never  occurred  to  me  till  the  disparity  had  been  noticed.  If  the 
fact  of  this  disparity  be  found  to  hold  good  after  repeated  observa- 
tions, a  new  and  an  important  cavernous  sign  is  acquired,  viz.,  a 
low-pitched  whispering  souffle.     It  is  not,  however,  to  be  expected 


628  APPENDIX. 

that  this  sign  will  always  he  available  when  cavities  exist.  For  the 
same  reason  that  the  bronchial  respiration  may  predominate,  and 
mask  the  cavernous,  the  bronchial  souffle  may  continue  to  be  heard, 
notwithstanding  the  existence  of  an  excavation.  It  is  also  probable 
that,  as  the  bronchial  and  cavernous  respiration  are  sometimes  com- 
mingled, forming  what  I  have  called  the  broncho-cavernous  respira- 
tion, so  the  bronchial  and  cavernous  souffle  may  be  combined  in 
different  cases  in  varying  proportions. 

I  have  felt  the  need  of  a  term  to  designate  the  souffle  incident 
to  solidification.  Whispering  bronchophony  would  be  appropriate, 
especially  as  we  have  already  the  term  whispering  pectoriloquy. 
Adopting  this  title,  and  limiting  it  to  the  acute  souffle  emanating 
from  the  bronchial  tubes  and  constituting  the  sign  of  solidification, 
another  is  wanted  to  distinguish  the  sound  produced  in  an  excava- 
tion. I  can  suggest  no  better  term  expressive  of  the  latter  than 
cavernous  whisper.  This  simple  name  accords  with  the  term 
cavernous  respiration.  Whispering  pectoriloquy,  according  to  my 
experience,  is  by  no  means  reliable  as  a  sign  of  excavation.  I 
have  observed  it  repeatedly  over  solidified  lung.  But  from  the 
results  just  given,  it  may  be  inferred  that  the  pitch  of  the  vocal 
sound  accompanying  the  transmitted  speech,  will  furnish  a  test  to 
determine  whether  the  pectoriloquy  be  or  be  not  cavernous  in  its 
source. 
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in  cancer,      .... 

.    525 

in  vesicular  emphysema,      . 

.     444 

in  interlobular      do.,   . 

.    437 

in  pleuritis,  .... 

.    566 

Expiration,          .... 

.      31 

prolonged,    .... 

.     211 

Feeble  respiration  {vide  Diminished 
Vesicular  Murmur),        .        .        .     180 

Flatness,  on  percussion,     ...      99 

in  pneumonitis 404 

in  cancer 525,  532 

in  pleuritis,  ....     542,  565 
in  pneumo-hydrothoraz,       .        .    590 

Fluctuation  in  cancer,  .  .  .  533 
in  pleuritis,  ....      559,  567 

Foreign  bodies  in  the  air- passages,     .    618 

exploration  of  trachea  and  larynx,    620 

of  chest,         ....     622 

summary  of  physical  signs,  .        .    625 

Fournet,  on  exaggerated  respiration,  178 
on  pneumonitis 408 

Fremitus,  vocal  {vide  Vocal  Fremitus),  326 
tactile,  in  pleuritis,       .        .        .    568 

Friction-sounds,  pleural,  .  .  .  242 
signs  correlative  to,  .  .  .  347 
in  pneumonitis,  .  .  .  .  412 
in  pulmonary  tuberculosis,  .  .  478 
in  pleuritis,  ....     550,  568 


G. 

Gangrene  of  lungs,  .  .  •  .515 
physical  signs  of, .  .  .  .516 
diagnosis  of,  ....  518 
summary  of  physical  signs  of,     .    520 
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Glottis 51 

respiratory  movements  of,   .        .  52 

Graves'   observations  on    tympanitic 

resonance  in  pneumonitis,        .        .  115 

Gross  on  foreign  bodies  in  air- pas- 
sages,        49,619 

Gurgling, 219,  235 

m  dilatation  of  bronchia,      .        .  385 

in  pulmonary  tuberculosis, .        .  483 

in  gangrene,         ....  518 

in  diaphragmatic  hernia,      .        .  605 


H. 

Hardness  of  respiratory  8oand,   .        .    188 
Haemoptoic  infarcius,  .  .521 

Heart,    abnormal    transmission    of 

sounds  of,  ....     289 

in  pleuritis,    ....    546 

in  pulmonary  tuberculosis,  475,  479 

in  cancer,       ....     526 

dislocation  of,  in  cancer,      .        .    533 

in  plouritis,  ....     557,  566 

in  pneumo-hydrothorax,      .        .    594 

in  diaphragmatic  hernia,      .        .    606 

Hepatic  flatness,  line  of,     .        .        .      87 

Honor^,  discoverer  of  friction-sounds,    248 

Hooping-cough, 395 

physical  signs  and  diagnosis  of,   .    395 
Hutchinson  on  vital  capacity  of  lungs,      44 

Hydrothorax, 586 

Hypervesicular  respiration  (vide  Ex- 
aggerated Respiration,     .  .177 


I. 

Increased  intensity  of  respiratory 
sound  (vide  Exaggerated  Respira- 
tion),          177 

Indeterminate  rales,    .  .     219, 237 

Infra-axillary  region,  .  .  .  .61 
percussion* resonance  in,  .  .92 
respiratory  phenomena  in,  .  .  162 
vocal  resonance  in,        .        .        .     173 

Infra-clavicular  region,  .  ,  .56 
percussion-resonance  in,  .  .  81 
comparison  of  respiratory  sound 

in  health  on  the  two  sides,       .     155 
vocal  resonance  in,       .        .        .     171 

Infra- mammary  region,  .  .  .59 
percussion-resonance  in,  .  .  87 
respiratory  phenomena  in,  .  .  160 
vocal  resonance  in,       .        .        .173* 

Infra-scapular  region,  .60 

percussion-resonance  in,  .  .  91 
respiratory  phenomena  in,  .  .  160 
vucal  resonance  in,       .        .        .     172 

Inspection, 66,  295 

in  health, 296 

in  disease,  .  .  .  .  .  297 
summary  of  signs  pertaining  to,  .    308 

history  of, 311 

in  dilatation  of  bronchia,  .  .  384 
in  pneumonitis,  .  .  .  .419 
in  pulmonary  tuberculosis,  .  .  485 
in  cancer,      ....     526, 533 

in  G?dema 514 

in  atelectasis 435 


Inspection  in  emphysema,  .  .  .  447 
in  pleuritis,  ....  554,  566 
in  pneumo-hydrothorax,      .        .    594 

Inspiration, 31 

shortened, 210 

in  emphysema,     ....    446 

Insufflat  ion  in  atelectasis  and  collapse,     433 

Intercellular  passages,        ...      40 

Intercostal  spaces,       ...         19, 26 

in  pneumonitis,    ....    420 

in  cancer,      ....     526,  533 

in  emphysema,     .        .        .     450, 451 

in  pleuritis,  ....     554,  555 

in  pneumo- hydrothorax,       .        .    594 

Intercostal  neuralgia,  diagnosis  of,    .    597 

Interlobar  fissure,       ...        .36 

mode  of  delineating  on  chest,  by 

percussion,     .        .        .     109 
in  pneumonitis,  .        .    407 

by  auscultation,  415,418 

pleuritis, 585 

Interlobular  septa,      ....      39 

Interrupted  or  jerking  respiration,      .    214 

in  pulmonary  tuberculosis,  .  '472 

in  pleuritis 545 

Inter-scapular  region,  ...  60 
percussion -resonance  in,      .        .      91 


Jackson,  Dr.  James,  Jr.,  on  prolonged 
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Laryngophonjr, 164 

Larynx,  description  of,  .  .  .  49 
superior  aperture  of,  .  .  .50 
inferior  space,       ....      53 

diseases  of, 609 

Lawson  on  friction-sound  produced  by 

miliary  tubercles,     ....     247 
Liquid,  m  pleural  cavity,  mode  of  de- 
tecting by  percussion,      .        .        .110 
Lobes,  description  of,  ...      36 

Lobular  pneumonitis  (vide  Pneumo- 
nitis). 
Lobules,  description  of,      .        .        .38 


M. 


Mammary  region,  ....  57 
percussion-resonance  in,  .  .  84 
respiratory  phenomena  in,  .  160 

vocal  resonance  in,       .        .        .     173 

Measurement  of  the  chest  in  health,         21 

xMcdiastinum,    displacement    of,    in 
pleuritis,  ....     544,  545,  567 

Mensuration,  .        .        ,       66, 312 

summary  of  facts  pertaining  to,  .  320 
in  pneumonitis,  ....  420 
in  pulmonary  tuberculosis,  .  .  486 
in  emphysema,     .        .        .        .451 

in  cancer, 5.34 

in  pleuritis,  ....  554,  566 
in  pneumo-hyc^rothorax,      .        .    594 

Metallic  respiration,    ....     188 
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Metallic  tinkling,        ....  282 

Bummary  of  facts  pertaining  to,  .  289 

in  dilatation  of  bronchia,      .        .  385 

in  pulmonary  tuberculosis,  .        .  483 

in  pneumo-hydrothorax,      .        .  593 

in  diaphragmatic  hernia,      .        .  605 

Monneret  and  Barthez  on  cavernous 

respiration  in  pleuritis,    .        .        .  547 

Mucous  rales, 223 

in  pulmonary  tuberculosis,  .        .474 

in  cancer, 526 

in  pulmonary  apoplexy,       .  522 
in  diseases  of  larynx  and  trachea,  614 
in  foreign  bodies  in  the  air-pas- 
sages,           622 


N. 

Neuralgia,  intercostal. 

Nipple,  elevation  of,  in  pleuritis, 


597 
566 


(Edema   of  lungs   ivide   Pulmonary 

(Edema). 
Oval  fossa  of  larynx,  .... 


P. 


50 


Palpation, 

66,  323 

summary  of  facts, 

.    329 

history  of,     .        .        .        • 

.    329 

m  pneumonitis, 

.    420 

in  pulmonary  tuberculosis,  . 

.    487 

m  cancer,      .... 

526,533 

in  emphysema. 

.     451 

in  pleuritis,   .... 

556,  566 

in  pneumo-hydrothorax, 

in  foreign  bodies  in  air-passag 

.    594 

es,      621 

Pectoriloquy,       .... 

165,  263 

whispering,  .... 

.    266 

mechanism  of,      . 

.    266 

in  dilatation  of  bronchia, 

.    385 

in  pulmonary  tuberculosis,  . 

.    483 

m  gangrene. 

.     518 

m  cancer,      .... 

.    533 

in  pleuritis,  .... 

.     552 

in  pneumo-hydrothorax, 
Pennock's  flexible  stethoscope, 

.    593 

.     129 

Percussion,         .... 

65,75 

immediate,    .... 

.      75 

mediate,       .... 

.       75 

mode  of  performing,     . 

.      77 

auscultatory. 

78,91 

in  health,      .... 

.      78 

rules  of  performing. 

.      94 

in  praecordia. 

.      85 

in  disease,    .... 

.      98 

deep  and  superficial,     . 
summary  ol  facts. 

.      86 

.     122 

history  of,     .... 

.     124 

signs  correlative  to. 

.     338 

sense  of  resistance  in,  . 

.      97 

in  bronchitis,        .     353,  363 

,  371,  373 

in  dilatation  of  bronchia. 

.    383 

in  contraction  of  bronchia,  . 

.    394 

in  asthma,    .... 

.    397 

41 


Percussion  in  csdema,         .  .513 

in  pneumonitis,     ....  404 

in  pertussis, 395 

in  pulmonary  tuberculosis,  .        .461 
in  gangrene,         .        .  .517 

in  pulmonary  apoplexy,       .        .  522 

in  cancer  of  the  lunffs,          .        .  525 

in  cancer  of  the  mediastinum,      .  532 

in  atelectasis,        ....  435 

in  collapse, 436 

in  lobular  pneumonitis,                 .  438 

in  vesicular  emphysema,      .        .  444 

in  interlobular  emphysema, .        .  457 

in  acute  pleuritis,         .        .        .  540 

in  chronic  pleuritis,               .    565,  568 

in  retrospective  diagnosis  of,  577 

in  pneumo-hydrothorax,       .        .  590 

in  diaphragmatic  hernia,       .        .  605 
in  diseases  of  the    trachea  and 

larynx, 609 

in  foreign  bodies  in  air-passages,  620 

Percussors, 76 

Pertussis, 395 

Phthisis,   acute  (vide   Tuberculosis, 

Acute), 503 

Physical  diagnosis,  definition  of,         .  66 

Physical  exploration,  definition  of,     .  65 

methods  of, 65 

advantages  of,      .        .        .        .68 

different  aspects  of,       .       .        .  71 

mode  of  studying,         ...  73 
in  diseases  affecting  the  trachea 

and  larynx,        ....  609 
in  foreign  bodies  in  the  air-pas- 
sages,          618 

Physical  signs,  definition  of,      .         66,  71 
recapitulatory  enumeration  of,     .  333 
correlation  of,       ...        .  336 
Piorry*s  **  water  sound,"    .        .        .120 
Pitch  of  percussion-sound, .        .        .  108 
in  bronchial  respiration,       .        .  188 
in  broncho- vesicular  or  rude  respi- 
ration,         198 

in  cavernous  respiration,              .  203 

in  prolonged  expiration,       .        .  214 

in  cavernous  whisper  {Appendis:)t  627 

Pleura, 34 

Pleuralgia, 597 

Pleuritis,  acute, 538 

Jhysical  signs  of,  .        .                .  540 

iagnosis  of,          .        .        .        .  559 

summary  of  physical  signs  of,      .  562 

chronic, 564 

physical  signs  of,  .        .                .  565 

diagnosis  of,          ....  568 

retrospective  diagnosis  of,    .       .  572 

summary  of  characters,        .        .  577 

circumscribed 582 

Pleurodynia  {vide  Pleuralgia),    .        .  597 

Pleximeters, 75 

Pneumonitis,  acute  lobar,  .  .401 

typhoid, 402 

catarrhal, 402 

traumatic 402 

bilious, 402 

latent, 402 

double, 402 

stages  of, 403 

physical  signs  of,  .        .        .        .  404 

diagnosis  of, 421 
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Pneumonitis,   summary  of  physical 

siens  of, 431 

lobular, 432 

physical  signs  and  diagnosis  of,    .  435 

chronic, 440 

Pneumorrhagia  (vu2e  Pulmonary  Apo- 
plexy),        521 

Pneumo-thorax  pneumo-hydrothoraz,  587 

physical  siffns  of,  .        .        .        .  590 

diagnosis  ofi 595 

summary  ofphysical  signs  of,      .  596 

Post-clavicular  region,        ...  56 

percussion-resonance  in,      .        .  80 

respiratory  phenomena  in,   .        .  155 

Precordia,  clearness   of  percussion- 
sound  in,  in  emphysema,        .        .  445 

Prolonged  expiration,         .        .        .211 

Puerile  respiration  {vide  Exaggerated 

Respiration), 177 

Pulmonary  cedema,     ....  512 
physical  signs  of,  .                       .513 

diagnosis  of, 514 

summary  of  physical  signs,  .        .  515 

orsans,  description  of,         .        .  34 
tuberculosis  {vide  Tuberculosis). 


Quain's  stethometer, . 
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R. 

Rales,  definition  of,     .  .    216 

table  showinff  number,  names,  and 
anatomicalsituations  of,    .        .219 

tracheal, 217 

sonorous, 221 

sibilant, 220 

mucous, 223 

sub-crepitant 226 

cavernous  or  gurgling,  .    235 

indeterminate,  ....  237 
dry  crepitant  with  large  bubbles,  237 
crumpling,    .        .        .        •        .    238 

crackling 239 

table  exhibiting;  distinctive  cha- 
racters and  diagnostic  indica- 
tions of,     240 

signs  correlative  to,      .        .        .    346 
enumeration  of,  in  cases  of  foreign 
bodies  in  air-passages,      .        .    621 
Rattles  ivide  Rales). 

Regions, 55 

anterior,        .        .  55, 56 

posterior,      .  .  55, 60 

lateral, 55,  61 

Resistance  on  percussion  Lvide  Sense 

of  Resistance), 
Resonance  on  percussion,  vesicular,  .      79 
tympanitic  ivide  Tympanitic  Re- 
sonance), .  .        .        9,  111 
signs  correlative  to,      .  .341 
comparison  in  different  regions,  .      80 
exaggerated  vesicular,         .        .    100 
Bi^ns  correlative  to,       .        .    338 
dimimshed  vesicular,    .        .        .102 
signs  correlative  to,               .    339 

absence  of, 108 

signs  correlative  to,  .    340 


Resonance,  gastric  tympanitic,  .       .      89 

tubular, 89 

liver,  spleen,  and'heart,       .        .      90 

amphoric, 119 

cracked- metal,     .        .        .       .120 

Respiration,  types  of, .        .        .        .25 

phenomena  of,  in  health,      .        .    137 

tracheal 137 

normal  bronchial,         .        .        •    140 

vesicular, 146 

comparison  of  tracheo-bronchial 

and  vesicular,     .  .    149 

in  right  and  left  infra-clavicu- 
lar regions,  .    155 
in  right  and  left  upper  scapu- 
lar regions,         .        .        .    156 
in  right  and  left  lower  scapu- 
lar regions,        ...    158 
in  right  and  left  infra-scapular 
reffions,       ....    160 
in     axillary    and     infra-axillary 

regions, 162 

in  mammary  resion,  .  .  .162 
phenomena  incident  to,  in  disease,  175 
abnormal  modifications  of,  .  .176 
exaggerated,  ....  177 
signs  correlative  to,  .  .  342 
feeble  or  weak,  ....  180 
signs  correlative  to,       .        .    343 

suppressed, 185 

signs  correlative  to,       •        .    343 

bronchial, 187 

signs  correlative  to,       .        .    344 

broncho- vesicular,        .        .        .197 

signs  correlative  to,       .        .    345 

cavernous, 202 

signs  correlative  to,       .        .    345 

amphoric, 203 

tabular  view  of  abnormal  modifi- 
cations of,  209 

interrupted,  jerking,  and  wavy,  .    214 

frequency  of,  in  health,        .        .    305 

Respiratory  apparatus,  components  of,      17 

sounds,  adventitious  (viVie  Rales),    216 

Respiratory  movements,      .  22,  29,  30,  304 

in  the  female,       ....      26 

influence  of  age  on,      ...     28 

in  cancer,      .....    526 

in  pneumonitis,     .        .        .        .419 

in  atelectasis         ....    435 

in  tuberculosis,     ....    486 

in  emphysema,     .        .        .     448, 450 

in  pleuritis,  .        .        .     554,  566,  567 

in  pneumo-hydrothorax,       .        .    594 

in  diaphragmatic  hernia,       .        .    606 

Rhonchal  fremitus,      ....    323 

Rhonchi  {vide  Rales). 

Ribs,  direction  of,  etc.,        .        .        .      18 
divergence   and  convergence  in 

pleuritis, 566 

Roger,  Dr.  Henri,  on  tympanitic  per- 
cussion-resonance in  pleuritis,      1 14,  544 
Rude  respiration,        .        .        .     197, 470 
in  emphysema,     ....    446 
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percussion -resonance  in. 
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Scapalar  reg^ions,  respiratory  pheno- 
mena m,   .        «        .        .     156,  158 
vocal  resonance  in,       .        .        .172 

Sense  of  resistance  in  percussion,  .  97 
in  emphysema^     ....    445 

in  cancer, 532 

in  pleurisy,  ....  543,  565 
in  pneumo'hydrothorax,  .  .  591 
in  supra-clavicular  region,   .        .      55 

Shortened  inspiration,        .        .       .210 

Sibilant  rales, 220 

in  bronchitis,  .  .  .  354,  371 
in  asthma,  .  .  .  >  .  .  397 
in  pneumonitis,  ....  412 
in  capillary  bronchitis,  .  .  363 
in  emphysema,  ....  447 
in  diseases  of  trachea  and  larynx,  611 
in  foreign  bodies  in  air-passages,     621 

Sibson's  chest-measurer,    .        .       28,318 

Signs,  physical, 66 

Skoda,  his  views  of  percussion-sound 

over  solid  viscera,     ...      90 
division  of  percussion-sounds  into 

empty  and  full,         ...    100 
on  tympanitic  resonance  in  pleu- 
risy,   114,  540 

explanation  of,      .        .        .        .117 
theory  of  consonance, .        .        .192 
on  bronchophony,         .        .     252, 256 
on    tympanitic    percussion-reso- 
nance in  oedema,       .        .        .    513 

Sonorous  rales, 221 

in  bronchitis,        .        .        .    354, 371 

in  asthma 397 

in  pneumonitis 412 

in  emphysema,  ....  447 
in  diseases  of  trachea  and  larynx,  611 
in  foreign  bodies  in  air-passages, 

SouMet  with  whispered  words,  vide 
Whispering  Souffle ;  arterial,  vide 
Bellows  Arterial  Souffle. 

Spine,  curvature  of,  in  pleuritis, 
in  emphysema,     . 

Spirometer, 

Splashing 

in  pulmonary  tuberculosis, 
in  pneumo-hydrothorax, 

Sternal  regions,  ... 
percussion-resonance  in, 

Stethometer, 

Stethoscope, 

different  kinds  of, 

Stokes  on  pleural  friction- sound  pro- 
duced by  heart, 
on  exploration  of  larynx  and  tra- 
chea,   610 

Sub-crepitant  rale,  .  .  .  .226 
in  capillary  bronchitis,  .  .  363 
in  pulmonary  tuberculosis,  .        .    474 

in  oedema, 513 

in  pulmonary  gangrene,       .        .517 

Succussion,  ....      66, 330 

summary  of  facts,        .        .        .    332 

history  of, 332 

in  pneumo-hydrothorax,  .  .  594 
in  pulmonary  tuberculosis,  .        .    488 

Supplementary  respiration  {vide  Exag- 
gerated Respiration),      •        .        .     177 

Suppressed  respiration,  .  .  .185 
in  bronchitis,       .        .       .     356, 371 
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Suppressed  respiration,  signs  correla- 
tive to, 343 

in  pulmonary  tuberculosis,  .       .  476 

in  oedema, 514 

in  cancer, 525 

in  atelectasis,       ....  435 

in  emphysema,     ....  446 

in  acute  pleuritis,        .        .        .  546 

in  chronic  pleuritis,      .        .        .  565 

in  pneumo-hydrothorax,      .        .  593 

Suppressed  vocal  resonance,       .    250,  261 

Suprasternal  region,    .        .        .       .  59 

Swett,  Prof.,  on  cancer,     .        .        .  533 

Symmetry,  deviations  from,        .        .  21 

Symptoms,  definition  of,    .        .        .  66 


T. 

Tape  for  measuring  chest, .        .       .314 

Thomson  on  prolonged  expiration,    .    213 

on  interrupted  respiration,  .        .    216 

Thoracic  parieies,  description  of,       .      17 

breathing, 23 

Topographical  divisions  of  chest,      .      54 

Trachea, 46 

diseases  afiecting,         .       .        .    609 
Tracheal  respiration,  ....    137 

voice, 164 

souffle, 166 

rales 613 

Tracheophony, 164 

Trembhtement  in  croup,      .        .         .612 
Tuberculosis  pulmonary,    .        .        •    458 

stages  of, 460 

physical  signs  of,          .        .        .461 
diagnosis  of,         ....    488 
summary  of  physical  signs  belong- 
ing to,       503 

acute 503 

retrospective  diagnosis  of,  .        .    506 

bronchial, 509 

Tubular  respiration,  .        .        .        .187 

Tympanitic  percussion-resonance,   99,  111 

in  pleuritis,  .        .        .     114,540,544 

in  pneumonitis,    .        .        .     115, 405 

in  dilatation  of  the  bronchia,        .    384 

in  asthma, 397 

in  pulmonary  tuberculosis,      464,  466 

in  oedema, 513 

in  cancer,  ....  526,  53*2 
in  vesicular  emphysema,  .  .  444 
in  interlobular  emphysema, .  .  457 
in  pneumo-hydrotnorax,  .  .  590 
in  diaphragmatic  hernia,  .  .  605 
Types  of  breathing,    .        .       .      25,  307 


U. 

Unfinished  inspiration. 


V. 
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Valvular  sound  in  larynx  and  trachea, 

in  cases  of  foreign  bodies,  622 

Vesicular  murmur,  increased  intensity 
of  {vide  Exaggerated  Respira- 
tion),          177 
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Vesicular  marmur,  diminished  inten- 
sity of  {vide  Diminished  Intensity 
of  Respiratory  Sound  and  Respira- 
tion),         180 

Vesicular  respiration,         .        .        .146 
Vital  capacity  of  lungs,      ...      44 

Vocal  fremitus, 326 

in  dilatation  of  bronchia,  .  .  384 
in  pneumonitis,  ....  420 
in  pulmonary  tuberculosis, .        .    487 

in  Gsderaa, 514 

in  pulmonary  apoplexy,  .    522 

in  cancer,  .  .  .526,  533,  534 
in  lobular  pneumonitis,  .  .  438 
in  chronic  pneumonitis,  .  .441 
in  pleuritis,  .  .  .  557,  567,  568 
Vocal  resonance,  normal  vesicular,  .  168 
comparison  of  ri^ht  and  left  infra- 
clavicular regions,  .  .  .171 
of  scapular  reeions,     .  .172 

of  infra-scapular  regions,  .  .  172 
of  mammary  and  infra-mammary 

regions, 173 

of  axillary  and  infra-axillary  re- 
gions,        173 

brief  summary  of  facts,  .    173 

exaggerated  vocal  resonance  and 

bronchophonv, .        .        .        .251 
diminished  ana  suppressed  reso- 
nance,        261 

in  pulmonary  tuberculosis,  .        .    479 

in  oedema, 514 

in  pulmonary  apoplexy,       .        .    522 

in  collapse, 436 

in  lobular  pneumonitis,  .    438 

in  chronic  pneumonitis,  .  .  441 
in  emphysema,     ....    447 


Vocal  resonance,  in  cancer,             526, 533 
in  pleuritis,  .                 .      552, 566, 565 
in  pneumo-hydrothorax,              .  593 
Vocal  signs,  summary  of  facu  pertain- 
ing to,      275 

Voice,  phenomena    of,    incident    to 

health, 163 

tracheal, 164 

phenomena  of,  incident  to  disease,  249 
classification  of   morbid    pheno- 
mena,          249 

whispering  toufle,        .        .        .  260 

amphoric, 263 

cavernous, 363 
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Walshe,  on  theory  of  consonance,  . 
*' Water-sound,"  .... 
Wavy  respiration  {vide  Interrupted 

Respiration), 

Weak   respiration  {vide  Diminished 

Vesicular  Murmur), 
Whispering  eouffie 

in  dilatation  of  bronchia, 

in  pneumonitis,    .... 

in  pulmonary  tuberculosis, 

in  tuberculous  cavities  {Appendix^  628 
Whispering  bronchophony  iAppemdix\  628 
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Williams,  explanation  of  tympanitic 
'  lung 
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resonance  over  solidified  lung, 
Woillez,  researches  relative  to  devia- 
tions from  symmetry ,        .        .     21 
on  effects  of  different  diseases  on 
the  size  of  the  chest,        .        .    316 
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BLANCHAED  &  LEA'S 
MEDICAL  AND  SURGICAL  PUBLICATION. 


TO   THE   MEDlCAIi  PROFHSSION, 

Tn  submittiDg  the  following  catalogue  of  our  publicatioos  in  medicine  and  tho 
oolkteral  gf^ienees,  we  beg  to  remark  that  no  eiertioBs  are  spared  to  render  the  issutia 
of  our  press  worthy  a  con ti nuance  of  tho  confidence  which  they  have  thus  f*r  enjoyed, 
both  as  regards  the  high  cliaraeter  of  the  works  themsclvesj  and  in  respect  to  evei^ 
point  of  typographical  accuracy^  and  mechanical  and  artistical  execution.  Gentlemen 
desirous  of  adding  to  their  libraries  from  our  list,  can  in  almost  all  cases  procure  the 
works  they  wish  from  the  nearest  book  sell  or,  who  cnn  readily  order  any  whieh 
may  not  be  on  hand;  and  who^  os  well  as  OurgelveSi  will  be  happy  to  answer  any 
inquiries  ai  to  price,  &c. 

BLANCHARD  k  LEA, 


^  JW  MEDICilL  PERIODICALS,  FREE  OF  POSTAGE, 
FOR  riT£  BOLIiARS  PER  Aiiivirin. 


TITE  AMERICAN  JOUBNAL  OF  THE  MEDICAL  SCIENCES,  subject  to 
postage,  when  not  paid  for  in  advancej        ^        -        -        -        -        -        -$5  00 

THE  MEDICAL  NEWS  AND  LIBRARY,  inrariably  in  advance,      -       -      1  00 

or,  BOTH  p£RioDiGi.La  famished,  fexe  of  postaoi,  for  PiTe  Dollars  remitted 
in  adYance* 
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THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  ISAAC  HAYS,  M.  D., 

Jfi  piiH^ffhed  Quarlerty^  oa  the  fir»t  of  January,  Apri]^  July,  and  October.  Eiich  number  ooniaini 
t.1  least  two  buodreil  aiul  «;ig(ity  large  octavo  piigi^#,  hand^oraely  and  appnipri^iely  jltus|rated| 
wliei'<^vter  neo^ssvyi  it  ha»  now  been  issued  regularly  for  more  than  tu i  afV-FivE  ycar^  aud  it  bM 
beefl  under  the  control  o!  the  present  ediior  for  more  than  a  quarter  of  it  cenlury.  Tbroughoui 
this  lofi^  period,  it  ha^  maiiunmed  U^i  potLUion  in  the  htg;hei^t  r&nk  of  medical  periodicab  both  at  homfl 
nnd  abroad,  and  has  received  the  cordinl  support  of  the  entire  pro le^^ ion  in  th]»  counlry.  It!*  ii!»t  of 
Collflbomtors  will  l>o  found  lo  conltiin  a  large  numhtjr  of  the  moat  dislingHiAhed  iiatnea  of  the  pro- 
fefc^iun  in  every  section  of  the  Unite^l  ijliile:*,  renderijjg  tho  depariment  devoted  to 

ORIGIN  At    COMMUNICATIONS 

ftall  of  varied  atid  importanl  matter,  of  greni  interest  to  aU  prac!  it  loners. 

Ab  ihe  uim  (if  the  ioiimalH,  however,  ietto  combine  tho  aJvuiiliigea  pre^ut^  by  all  the  diflereat 
ifirieticii  of  penodtoalir  hi  its 

REVIEW   DEPARTMENT 

w^l  be  foijnd  exicnSed  nnd  impartial  reviews  ol  all  import  ant  new  workftt  preeeotins  fltibj«ct9  o( 
Qovetty  and  mtereftt,  together  with  very  numerous 

BIBLIOGHAFHICAL    NOTICES, 

including  nearly  all  the  medicjil  publieationii  of  the  day,  holh  in  this  country  «Qd  Great  Britttini  with 
i  choice  iielectioti  of  the  more  importaat  coutinental  works.    This  b  loUowed  by  ih« 


BLANOHARD   ^   LEA'S   MEDICAL 


QUARTERLY  SUMMARY, 

being  a  very  full  and  complete  al&lrJict,  methodically  arranged,  of  the 

I]PROVB»ENTS  m  PiSCOVERICS  IN  THE  MEDICE  SCIEKCES. 

Thift  departni«iil  of  I  be  Ji>ttrnaii  »o  imp&rlttnt  it^  the  prniriiKiti^  pbpicmn »  fp  the  oh}eel  ^\  tsepecid 
cure  €iii  iJ^  fKirl  of  the  editor.  It  v  diu^ftilii^  anil  arraiip'd  undm:  diflercrit  titfadis  ih^^  fatHttiSiUag 
Ihe  rtJ^arches  of  ihe;  readi^f  in  pyr^iiil  of  particuldr  Htbjecl**  end  witt  be  found  (o  preawnl  s  very 
ftill  and  accursle  tlf^^l  of  all  obfcri-alion?^,  aiecoveriesj  and  invenlinnt*  reciirded  in  tvtty  hrvjiefa  ot 
tiicdicuJ  f-tienpe.  The  v^ry  exieni^ive  nrrongetinent*  *>f  the  pnbfijhirr*  are  *uch  ms  to  aJiufd  Iv  Ul« 
ediloi  eomplete  mnieriaJs  for  ihi^  purpoi«»  as  he  mil  only  regularlv  pueeive* 

ALL  THE  AMERICAN  MEDICAL  AND  SCIENTIFIC  PERIODICALS, 

but  »lno  iwcnty  or  thirly  nf  the  more  important  Joumol?  i»*ued  m  Great  Brilam  nnd  oo  the  Cowti- 
neEttt  lhu«  enabling^  him  to  prei^al  m  a  convenient  cotispai^B  a  thorough  and  complete  abiflntel  ol 
el'erythmg  inte relating  or  impoHutit  to  the  phyfiieiiin  occurring;  in  ony  part  uf  the  cjvij iced  world 

An  evidenee  of  itie  ^ncceef*  which  faaci  attended  the?e  eiJon*  moy  be  found  in  the  oort^lani  and 
steady  increns-e  in  ihe  stib^criptioti  li?t,  which  renders  il  ndvi^uble  for  ^entiimien  de^^ring  *he 
Joiirnul,  to  make  known  ih*?ir  wii^hea  at  an  early  davT  in  order  lo  i^^eitre  &  yearV  !<ct  with  twrlaintji 
Ihe  puhlii^hers  having  Irequtinlly  l>cen  unable  lo  tupply  copies  when  urden?d  loie  m  the  yeftf*  Tm 
tlieir  old  fubscrjliers  many  of  whom  hnve  been  on  their  b*t  for  twenty  or  thirty  yearsjhe  publish* 
er«  teel  I  hat  noproniitte^  are  neoe«^ry ;  but  thoi<fl  who  may  desire  tur  ih^  hrf-t  lime  lo  FuWcribei 
can  rei^t  ai-*iureM  liial  no  exertion  will  be  spared  lo  tnuintaiu  the  Journal  in  the  high  posHton  which 
it  has  Dcetipted  for  ^  long  a  period. 


bei 


By  rt-rerence  to  the  terms  il  will  be  seen  that,  in  addition  to  Ihi?^  lorj5«  amotint  of  valuable  and 
TOClical  informal  ion  on  every  branch  of  medical  gcMfnce,  the  Kubvcriber^  by  paying  ^h  Advuioei 
cornea  ejjili tied,  without  turlher  chmrge,  lo 

THE  MEDICAL  NEWS  AND  LIBRARY, 

a  monthly  periodical  of  thirty-two  lafgo  ortavo  ptige*^    TtJ»  *' Nkws  Depastmejst"  pre#*0!» 

current  information  olihe  day,  while  the  ^^  Library  Df,partment'*  i!*devuted  to  presenting  Mi 

ard  worki^  on  varitiu^  branches  of  medicine.    Within  a  few  year?!^  FubM-ribierf.  bave  Uiita  n»oeived| 

withom  expense,  the  following^ works  whieb  bave  passed  through  its  eol uhiua i — 

WATSON^S  LECTLTRES  ON  THE  PRACTICE  OF  PHYBIC 

BRODIE'S  CLINICAL  LECTURES  ON  i^CRGERY. 

TODD  AND  BOWMAN'£3  PllVSlOLOt^lCAL  ANATOMY  AND  raTSIOLOGV  OP  MAN. 

72'1  pa(?e*»  with  numerou»<  wood-eul!*,  bfc^ing  slU  that  \vas  yel  uppcared  in  England. 
WEST'S  LECTURES  ON  THE  DlSEAtSiS  OF  INFANCV  AND  CHILDHOOD* 
MALGAIGNE'S?  OPERA TIVE  fStmGERV,  with  wmuKcuts. 
SlMON^S  LECTURED  ON  GENEHAL  PATUOU.Kiy; 
BENNETT  ON  PULMONARY  TUBERCULO!5l3,  with  wood^utB,  mid 
WEST  ON  ULCERATION  OF  THE  OS  UTERL 

While  the  year  1S55,  pm^enU 
00  ,    BROWN    ON    THE  SURGICAL    DISEASES  OF   FEMALES. 

Which  will  be  con  tin  tied  and  completed  in  185b. 
The  di^ea^es  treated  in   this*  volume  have  hitherto  not  rci'^ived  from  wi-itcr*  tfi  *v*irmafi€ 
%'orki*  Uie  atienliun  to  whit^h  their  importance  entiUe^  them>     In  treaiij^ft  on  female  i       "  -y 

bave  Ijcen  but  little  notii  ed,  as  ba>longifig  mnre  prnperly  tm  ihe  surgeon,  while  our  jioigi.  in 

have  iti  like  manner  referred  iJietn  lo  the  writer  on  rn  idwjfery  and  fetuale  afleetintij*.  i :  ..^^  . ,  ug 
lb i*  palpable  vacancy  in  medJoa!  litefaturej  Mr.  Brown  bu*  broug^ht  to  hii  Mibjeet  the  rtfsoU  of 
many  years  of  ob*eri'atiiin  and  e3ip«frience»  and  hi,*  labors  will  prove  of  mu<?lj  vnlue  to  all  pmfti- 
liuner^-  The  publishers  therefore  (latter  themselves  that  in  securing  thi»  Toluine  for  ihe  **  LiuaAlf 
DrfabtmksT  of  the  "  Mepical  Nkws^'  they  will  me**i  the  wi^he^  uf  thcif  numerous  tubtcii- 
bcrSj  who  will  thus  receive  this  highly  importaut  work  free  of  all  cxiiens** 

It  wilt  ibufl  be  Peen  that  for  the  *rf»all  huih  of  FIVE  DOLLARS,  paid  in  advance,  ttie  sabacrtber 
I  obtain  a  Quarterly  and  a  Monthly  poriudical, 

EMBRfcCma  ABOUT  mJilH  HUNOREO  lARGE  OCTAVO  PAGES, 

Bailed  to  any  part  of  the  United  State*,  free  of  postage. 

Thes^e  very  I  a  vo  ruble  term:?  ere  now  pren-nlcd  by  the  piibtiiihera  with  the  view  pf  petnorm?'  ill 
dilficnltieR  and  object  ions  to  a  fnti  and  extended  circulation  of  the  Medirji:   '  '      uf 

<very  member  of  the  nrn Tension  (hrong^ljout  (he  United  Slates.     The  rapi<t  l* 

lies  will  now  place  the  numljtr*  twtyre  Bub*crib<*f*  with  a  certainty  urn  I       ^  •  fw 

attamnlik;  while  by  the  ^y^tem  now  proposed.  evei7  ^ubtH-'riber  ihroufthyui  ihe  Cniiin  in  pkm^ 
n\um  an  equal  fitoting,  at  the  very  reasonable  price  oi  Five  Dollars  tor  two  pericHljciUa»  w^ImmI 
tiirlker  eipen^. 

Tho^e  liubi^eribers  who  do  not  pay  In  advance  will  Iwar  in  mind  Ihit  their  Ptilt«oription  of  Fiw 

Lloilarr^  will  eniiile  them  to  the  Juurnal  onlvr  without  the  New^,  nud  that  iht'y  will  Ijc  uI  lhee^p™*e 

(St  their  own  poiftage  on  ihe  receipt  of  each  number.    The  adyaiilage  of  m  reimituttoe  wb(*a  Ofdei^ 

mp  the  Jntirnat  will  thus  lif  appurcfsl, 

Aniihtt  Meilicnl  News  und  Ldirary  is  in  no  ease  s»«nl  wjlhoul  advance  paymcii^,  iti  9ub*<^ls^r* 

J- will  alwn)-!"-  receive  it  ffi'e  of  po*lafre, 

Il  2>hould  al*o  be  borne  in  miod  that  Ihe  piiblialierfl  wiff  nrtw  tnke  tb«™  ri^k  of  remittaiKie^  by  maili 
'^^"-'fhe  letter  inclosing  the  iimount  is  reglKten  «■  ■         '       e^ge  Act,  «iid  Ilh«  P«t- 

r^A  certificate  of  inclo^ure  retained,  to  be  for^^ 

Ji^T***  --:■--. ^  -^  LEA,  PwtL^pBLnOA* 


AND   SCIENTIFIC    PUBLICATIONS. 


ALLEN   U.    MJ,    M.  D., 
TFTE  PEACTICAL  ANATOMIST;  or,  Tlie  Student's  Guide  in  the  Pisseeting- 

ROOM.  Wi(h  over  200  i t lust rn1  ion**  In  nna  huntlsoiTiB  royal  I'^rao.  vDlume.  (Now  R$ady^\ 
In  I  he  arTftWg^mein  of  t  hi*  wort  ihi*  author  ha.*  *fnde«vared  to  pTit^ttni  a  cHmiplete  and  Ihorm^h 
Ctiiir-i^  ofdi^f^-elitm:*  fn  a  clearer  and  niorv  avuiFiiftte  fiJriTi  tor  pras'lkml  iti^  iei  tbe  tli^iM'fiMnji^-rcKjrni, 
til  AM  hv»  B»  yel  Ix^en  ftcct)mpli^hl{dl.  Hj»  long  exptrienec  as  a  leucher  ufunufoEni^'  \\\v^  is;\\'m\  him  n 
JmmJlJaniv  with  ihe  wnnii^  ul  :<todenl9,  and  hus  z^buwu  bim  ihe  b*.*^l  niode.Hoj  iibviitting  or  relieving: 
tth;  diii$eiiilies  wh't^h  pre^^ent  them*^;tve3  in  the  prog^ress  of  ilisseQEioa.  As*  AdapietJ  to  tlDt;  roiiir^ 
pursued  in  our  eolk^s  Btid  eaiitaming  ample  practicfti  direclio«ft  find  int^trueiion^,  in  addtiion  ta 
the  HnMomicaf  driHd»  pre^eiilt^d,  it  p>Hjiu«^«#^  ulaimn  to  ibe  irt^mediiute  niienlnm  o^  lea u hers  and 
Mudenin^     It  wiN  u|ipt;ar  iu  time  tot  tlie  Fall  lie'if^iQa  ofibe  prt^^eut  year. 


ANALYTICAL    COMPENDIUM 

OF  MEDICAL  SCIENCE,  ci:>ctaiDiDgAuiitoiiiy,  Physiology,  Surgery,  Midwifery, 
Ctemijiiry,  Malaria  MudicBi  Ttierapeuiio*if  and  Practice  of  Medieine*  By  Johm  NErr^i^^  M.  D., 
aitd  F-  G  Smith,  M.D.  ^eoiKi  and  enlarj^ed  edUu>D,  one  ibick  voUiint$  royal  l^iiio*  of  over 
1UO0  pagtt^  wiLb  350  iilu^lfttUociK.    |7  Se«  Nmu.. 


ABEL  IF.   A  J,    F.  C*  S, 
FriQfeaiorof  ChcmJBtty  in  the  R*n-nl  Mititury  Academy,  Wuolvrieli. 

C.    L.    BLOXAMj 
PormerLf  First  AiiiBlnnt  at  tij'e  R<>:^^al  Coflcge  nf  Chismiitry. 

HANDBOOK  OF  CHEMISTRY,  Tbeorctical,  Practical,  and  Technical,  with  a 
R(*ci>miiiendaiory  Preface  by  Dr.  HofMA»(N-  In  one  large  oclftvo  vol  tune  of  662  pfigezs^  wiijj 
illUtftralioDsi.     {Juxt  laxttfd.} 

1 1  iniimt  he  understdrnj  that  thiv  t«  A  Wnrk  fitted  fnf  I  etSBsry,  'with  nieh  mnnipotRtnTy  detxii*  m  rf'ndM^ 
the  eanieit  »iutlent,  who  reitilvpA  t<»  piirtue  ff»f  liim-  ,  Familiiy^i  *  Chtroicat  MtmipnlaUrnai'  m  rithmhte  HI 
iHf  i  ptcadv  iMirrh  into  the  chr^nii'£tl  invstFrirt  of  l)ie  time  nf  iti  pubUcatii'n.  Ht^yonil  ihii,  ihp  im- 
erti4itSua«  I-^ar  iinrh  a  ■tadrnt  tht?  *  nandLmlci  will  portnnce  of  *th*  Wjirk  it  iner#ii>rct  Xiy  Lhr  latmdtitj:* 
prove  in  exrull?at  guid^t  sincts  hr  will  Bud  In  it^  |  tirm  uf  iniif  h  i^f  the  t^clmlrnl  rliemittry  uf  the  umau* 
n><t  merel)"  the  nptvruved  jiiMilesof  imntyticn!  inveiti-  factory."— l>r.  /fc/nvuiji'j  Prt/aew, 
fatitrti,  hul  fuuiit  de*crlptiuni  gf  the  apjmrntui  oe-  ' 


H 


A8HWELL   (SAMUEL),   M.Dp, 
Obitetric  Phyijt^iiiaaail  Lccturei'  toGuv't  il njipi (a  1.  London. 

A  PRACTTCAL  TREATISE  ON  THE  DISKASES  PECULIAR  TO  WOMKN, 

IJlunlmled  by  C»»e»  derived  from  Hospital  ami  Privai*  Fmctiee.  Third  Americiin,  (rtjfn  ibe  Ttiird 

find  revj^d  Luotkiii  e>dilion.     In  one  octavo  volume,  or&2S  pa^t.    (JVatrr  R^a^Jy*) 

The  fnf>»t  uieful  p radical  wark  nn  ihe  kuiijret  in     ht>ok   which   thuwft  io  jnuch   pntimt  <ib«rr^ratlfiii, 

thd   KurlJih   lAti^uPfv.— ITajfo*  M*d.  and  Avrg.     pmelienl  ftJcilL^  nnd  toutid  tens^.^Mrithh  *nd  Wo' 

' "  rtigtt  M£d.  JiitritHf. 

With  no  work  are  we  arqiiiiintett,  in  wJiich  tha 
plea  Vint  iinJ  the  uteful  arc  mure  ]i^ji)rj<l  i  li  I  rtniet} ,  J 
£[jinl)ijiei  the  great cit  Neguii(*o  Mf  atVle  wiih  the 
mtiit  fiiQiid  nnd  viliiettdci  pructji'iil  inioi'iiiHtUin« 
\Ve  feel  juMti tied  in  reenitiiiH5tiilrn|f  it^  in  unqmilifieEl 
le^rms^toour  r^idrrftt  ■■  «i  ih»>k  frutii  whu'b  tJiey 
enn  iciirpely  fjiil  l*i  derive  biah  pleujpiire  uud  iiti' 
(irttvement.  tt  ^i  truly  u  mrHjijl  f(»f  itiimIiicsiI  uampo-' 
■JVioQt» — S9Utk*TH  M*d.  and  Surg.  JtiUrmiL 


The  mn»t  able,  find  rertninly  the  moit  atflbdjiril 
anU  jjrnetjeal,  wnrk  on  fcinnLe  Jifteate*  tliat  we  have 

We  cnmmctid  it  to^iur  readeri  a«  the  b^it  pmctl- 
ticid  lri?ntiae  qu  the  auhjeet  whicli  ham  yet  appeared 

Tha  young  praetitinnnr  will  lind  it  Invnlnnye, 
while  mriH  who  have  hm\  mt}at  exper>e£ire  will  yet 
fibd  'BamGihiDf  to  leOnrn,  and  luach  Iu  cotnineail,  in  a 


ARNOTT  (NEILL),  M.  D. 
ELEMENTS    OF    PHYSICS;    or  Natural  Pliiloaaphy,  General  »ind  Medical 

Wrillen  for  universal  iif«et  in  plain  or  non-lechnieal  kngua^.    A  new  cdilioOt  ^Y  I^aac  Hats* 
M.  D.    Complete  m  one  oeinvo  voturacT  of  4$4  pagef^,  with  about  two  hundred  tIlu«tmtioii6. 

BENNETT   tHENRY),  M.  O* 
A  PRACTTCAL   TREATISE   ON  INFLAMMATION  OF  THE  UTERUS, 

ITt*  CERVIX  AND  APPKNDAGESt  aitd  on  ili  connect  ion  with  Uterine  L>i?=ea?«.     Fourtli 

ArnericaoT  from  the  third  and  revised  London  editioti.    In  one  neat  octavo  voluiite^  of  430  pa^a, 

w  i  I  h  wood-c  ut  H .     Ju^t  /*j  ned. ) 

This  edition  will  be  foitnd  mmer tally  impro^d  over  ilftpredeeej*3ors,the  author  having  carofiitl^ 
revjtted  it,  and  made  eon^iderabie  addttionn,  amouuiing  to  about  seventy-live  page^, 

Tliia  odltiiia  haa  benn  parcfully  reFiied  and  iiJtere*!,        Wliea,  a  few  year*  back,  the  fir»t  oaiLion  nf  tha 
and  VDTjoui  addiliont  havelieen  made,  whieh  render    preaent  wnric  wh«  pobhaheo,  (he  nutijert  Wftn  artrtjl- 
ft  more  compltte,  ami,  if  piiwitde,  more  wonhy  of    numt  euliffly  unknown  tt*  the  obfttetri<>>il 
tiM  hitfh   ai>preci)iUon   in  which  it  jt  held  hy  the    of  Ihcdny*  and  rvrn  anw  wc  have  raai- 
nadieil  proreaalcin  throuirhr^iit  the  wof Id.    A  copy    that  (he  balk  of  the  profc^amn  are  tim  fn  > 
aht^uld  be  in  the  possetwiun  of  every  phyiiciaa. —    the  imp^Ttnaeeaad  freqaeaey  <>f  thediaeritf^  "rvvfm-li, 
CharitstoM  Mtd.  Juvmai  ami  Rtvi*i0.  ii  takeacogaJinaec.    The  prcaMit  editi-m  ^a  au  oiueh 

We  nre  firmly  of  opinion  tlKtt  in  pro.wirrion  na  a    ei*l^rie«li  altered, and  improved,  that  a  am  tearcely 
haowMffeofnieniiedisens'  iiore  apjire-    »*c  coniidcrml  tha  aama  wnrk.— I>n  lfAiili«4r^*  i^ 

eintetJT  thia  wwk  witi  be  tJi>  rati)t»tiAfied    ***'*£*- 

aa a  leit'tHHilt  Ut  the profeaM'  .      ^  ■■  j'-rmetL  [ 


BROWN    (ISAAQ    BAKER), 

burgeon- A ecaucheur  t<iSt.  Mury*»  lti<npjlii1,  jfee. 

OK  SOME  DISEASES  OF  WOMEN  ADMITTING  OF  SUKGICAL  TEEAT^ 

MENT.    Wilb  hftndsome  illusiraiiotu*,    OnevoLSvo-    (Af  Frets,)  r 

PTihli'^hiiigr  m  rht*  *'  Medic&l  Xews  atitl  Library"  for  IS.'iS  flftd  1S.)6.    See  preeedini:  p<i^* 

M^  ^'  '  Hirhir(a»eir  r  high  repnlu-    finil  iri^rit  lhc3  enretai  aUnnlU'ri  tt(  ev^ry  »ur|i:«oit- 

tion  ir  nm-nt  of  BLindrv  flitPiaiea    :)  a  couch  ear. — AMsotmii&n  JgurH^I. 

■ml  3i:>M  I  jlesrnr^'prctjlinflv  aubjLct  J      ,  ^^^. 

We  ciiii  truly  nay  t4"  lud  work  that  it  ti  on  jmpnrUiMt  'ii«  WW* 

adflitinn  to  f»i»stMrietti    liiFraturi;.     The  opcmljve    ^'  '^  *? 

■DfC^entiani  iii3dl  coiitriv^nncet  wbicli  Mr.  Brciwi]  df' I '^ ',     ^.  ..  ,  i'riieli«», 

■i5TtlJc»,  ejUiibit  luiicli  prKccica]  «f aelly  and  tkiUi  I  -^^^^'f  ^"*  'i"^*^^*  ^'H'  *^'>"  '«"^ 


BENNETT   (J,    HUGHES),    M*  D,,    F.  R,  S,  E., 

PriffcMor  of  CliDif^at  Mcdicin?*  in  the  irnivemtj*  of  EJiDbiirgh,  k^. 

THE  PATHOLOGY  AND  TRKATMtiNT  OF  PULMONARY  TUBERCT 

LOSIS,  »nd  on  the  Loeiil  Medifatiouof  Ptiuryngeal  and  Laryn«?eal  Diseasea  freqitenily  miKiulreii 
for  or  Bj^sofittiBd  willn  Pljiiii*ie.     In  o«e  band^ome  oetavo  vcilunie,  wir   '       ''''  '  " 

pp.  130.    {L^dy  U*md4 


vilti  beaiitilul  wood-^m^^ 


BILLtNG    (ARCHIBALD),  M.  D, 
THE  PHINCIFLES  OF  lilEDIClNE.     Second  ABiericiin,  from  the  Fifth  and 

Impi^ved  London  editimi.    la  one  kand»o^e  (xstsvo  volumej  extra  t^\iAh^  *2^  pafei. 


BLAKISTON   (PEYTON),  M*  D.,  F.  R,  S.,  Ac. 
PRACTICAL    OBHERyATIOTsS    OiN    CEHTALN    DISEASES    OF 

CHEST^  and  on  the  Principlfla  of  AuscuUfttiott.    In  raie  volume^  Svo.,  pp.  384. 


THH 


BURROWS   (GEORGE),  M,  D, 
ON  DISORDERS  OF  THK  CEREBRAL  CIRCULATION,  and  on  the  Con- 

Declion  between  ibt?  Afll*cliMnti  of  ihs  Bmin  and  Dl:i&iise»  of  the  HciLft.    In  one  8vo,  vd,,  wilh 
calarod  plale*,  pp.  21  tJ- 

BUDD  (GEORGE),  M.  D.,  F.  R.  S., 

Profeeiwjir  uf  M«dicme  m  Kictg'v  GoUegCf  LoqcIuq. 

ON  DISEASES   OF  THE   LlVEtt.     Becond  Amenmti,  from  the  second  aod 

eiitargcd  Ltindon  ediii?>n.     In  one  very  handsome  optavo  volumej  with  four  b^nulLfaUy  col<irwi 
plAtes,  and  n uttiii!  roua  wood-en  ts ,    pp*  468 .    Ne  w  cd  i  1 1  un ,    ( lyiifly  Jtsu  f^tL  'i 

The  full  dige»t  we  htivo  f  ivnn  i)f  ihtt  ncrw  nifflttffr  vvnrk  inciBt  1.m  n.r    'Ji.uts     ^r  ^h*'  L:rrn(  fiuiri  of 

IntfodBccd  into  ihe  pr«f  at  vol  Limp,  i»  0 video cfl  (if  M  !  li 

the  Vnlne  we  btttco  «n  it.     The  fntl  that  the  prtifea-  i  i.r 

iion  bat  Tcquirrd  a  veconil  rditiim  nf  it  mnmigf/tph  "1  "M 
■neh  ai  that  before  utt  lieAri  hiJDonible  teilinioiiy 
to  ill   UKofuloeii.     Far   many  yean,  Br.  Budil'a 


Fu » if  i  i;>i  Jli  tfi  £  a-  (-■  A  t  f  I!  f  t  ir  tii  SUvi^ie. 


BIT  TFB  SAME  ADTEIOKh      {JuAt  RfiUly.) 

ON  THE   ORGANIC  DISEASES  AND  FUNCTIONAL  DISORDERS  OF 

THE  STO^LiCIL    In  one  neat  octavo  voliiine. 

While  stpeciaJ  iTcalise?  have  been  ntuttiplying  tjpon  almost  all  the  rfpfferenf  d»»«e«  of  di«f»fl«^*.  Theft 
Iftas  long  been  fctt  Ihe  wunt  of  un  atJthorjiative  w*ork  on  ibe  cT        '  :'  '  u* 

Viiiluii*.  pcrhnp*T  1 1nrgtir  prpfjortjyii  of  I  be  daily  praetire  of  iJ  of 

[matudios.    To  snpply  tbi^  want  bHs  been  the  object  of  Ibe  atiei  .  ;ji* 

rpifti^ntee  of  tbe  value  of  Ju»  lubor*. 

i     Ftom  tiie  hijrh  poiiiioa  wcapio^  bf  Br.  Budd  m  |  pr?<^«t)ta,  \A%%  or  dlain^f^sN  aad  titatmeirti  rtnal* 
i  tritcher,  n  writer,  and  a,  prncliLiNni?r,  it  jb  ulmoet    tbi:  chnrsieter  of  ii  thriijirhtfiit  and  exp*ftimo4^  pfcy- 
|3eedle»v  la  itate  that  the  present  book  mny  be  coa>  I  titi»n.r^LfmdmMt^i,TimtsttndGil^z,in*JV^tt^nLhir^ 
\  MUeil  wUli  ff reat  ndvaiatafa.  ft  U  wnttt^a  id  an  eJisy  i  1^^. 
Vftylo^  the  labje^taare  well  anongud,  and  the  prncti<(l  ( 

BUSHNAN  (i.  3J,    M.  D. 
[THE  PHYSIOLOGY  OF  ANIMAL  AND  VEGETABLE  LIFE;  a  Popukr 

'    Ti^eiisc  on  Ibe  Fwnci ions  and  Phenomena  of  Orgaqic  Life.   In  one  haDd^oiae  rt>j  aJ  l*2mo.  volnmei 
with  over  one  hundred  iiltislitilioiia,    pp,  234, 


BIRD  (GOLDINQ),  A.  M.^  M.  D.,  &€, 

TJRINABY     DEPOSITS:     THEIK     DIAGNOSIS,    PATHOLOGY,  AND 

THERAPEUTICAL  INDICATIONS    A  newand  cnltti^ed  AmsHc^ur,  from  ihf  '  ,^ 

London  edition.    Wilb  over  eiity  illujitratlons.    Li  one  royal  I2*tjo.  volnme^  exlra  ■  '-'L 

It  CBH  icarcely  be  necniafy  for  ui  to  pay  «nythi«f  ^  exteasion  and  aatiBfMi?torT       - 1  ttj- 

Of  thejiientn>f  thia  weU-kJinwn  TiealiseT  wtiiieb  #c>    peiujc  TCsouirtiei.     In  th  «r 

admirably  briage.  intu  pructiprtl  applj<^atiiia  the  re-  i;  edition  of  hijiwntkrit  t*  nf 

■uUiorthQiemicfOiCopiCiiland  tfhediicftlfesetirnhei     H     '  '    n-    '■  .  [injiie  i  .  rr,!  r»v. 

rejfardiag  thephyaiolnrj'and  pathnlngyof  the  uri-     r                                   lat  liulcoi  ^ 

aary  •ecreiioD,  which  nkve  eontribattd  to  mocb  to    ■                             i.^rncci.— r^'  ifc*« 
tbe  fD(?rea»  of  our  dbigacJitic  power*,  an i!  to  the  '  ^U'i>^v-^  nuMi^nti^l  Rtfitw, 

ELEMENTS  OF  NATUYLMj  YTiW/^^^V^^'i  %  \m^^  m  ^^Y^xa^^tal  Tatity 

duetiini  to  the  Phy^icnl  Snetvc**.    IWvwVfuVtA  >w\vV  t^ii*i\^  tfl^ijjux.&ti£?v  ^w^^\^  ^t^«L^S*fc  . 


AND   SCIENTiriC    PUBLICATIONS. 


BARTLETT  (ELISHA),  M,  D. 
TEE   HISTORT,  BTAGNOSKS,  AND  TKEATMENT  OF  THE  FEVERS 

OF  THE  UNITED  STATES.    Third  edilJtin,  revi^d  ujid  impi-cfVtad.    la  one  ociftvo  vojiuae, 
of  six  hiHidrt^d  pa^es,  beiuitirully  pritite<I,  and  slrang^ty  Wtitid. 

Of  the  Viitue  and  Importnneo  of  nifN  n  Wf'rfe,  It  ii 


Tile  maitrrtyandple^iLtit  LreAtiBe^  hy  Dt.  ^artJett 
!i  uiTalurthle  to  the  Americiin  BiudfsiU  and  pnictt- 
tioncr, — Dr^llvimei*!  RtporSlotht  Kat.  M6d.  AssO' 
$iQttt>n, 

W«  rpgurd  It,  frttm  tKsezaniiiiiitjriKii-we  hftve  mUtde 
of  it,  the  bfitt  work  nn  feverfrcxtiuit  in  oarlnogiange^ 
srvd  91  iueh  cordiully  r^'pcimniejid  it  1*1  Ltie  medimii 
pabtio- — Si.  Lout  A  Mfdicaland  Sureital  Jouraat.^ 

Take  it  altnpErtherr  it  !■  the  inriie  compIetA  hiMtaty 
of  out  fevort  whioh  h:ii  yet  been  publiihcd^  end 


DeedJesA  htm  to  »peak ;  the  profeisinn  of  rJip  tlniMtJ 

suites  mve  much  to  t>iB  authof  (■"  ^^- "-  -*•]''• 

Toltipne  v.'hich  be  has  preBBiiled  t"  " 

enreful  mud  judioioat  raarmer  in  ■- 
eutcd  hU  mik.  No  ant  i^oiume  w  . .  >.  -  ■ .  .,  ^^ .-  r,iu 
ncqunitited  fODlalizi  eo  eojnpkte  a  history  uf  our 
fbvera  114  thii.  To  Dr-  BdrUett  we  otve  imr  h^at 
iheinki  i*i)f  tbe  very  nbla  volume  he  has  -i- -  -  -  -  ih 
embody iuf  ccrtui uLy  die  rnott  eompkte.  , 

Hnd  siiiiisf^ctory  riccMunt  of  our  ftven  >  ;  ■ 

every  prnc tit krner  ihould  ii^ail  JtiErtfelf  of  iii  ooa*  |  bo  met  wiUi^-^TA*  CAarfiuJ^it  ilf«£t.  Jvif^ri.^*^  u/*c£ 


BUCKLER  tT,  H.),  M,  D,, 

FormeJ'ly  PJiyfiiaiaa  to  the  BaJtimofe  AlmAboute  Infirinatyi  &o> 

ON  THE  ETIOLOGY,  PATHOLOGY,  AND  TREATMENT  OF  PTBRO- 

BR0NCHTTI3  AND  KHEUMATIC  PNEL7M0NIA.    hx  oneSm.  vol  time,  extra  clotli.  pp.  150. 

BOWMAN  (JOHN   E,),  M.  D. 
PRACTICAL   HANDBOOK   OF   MEDICAL   CHEJIISTET,     Second  Ame- 

rican,  from  The  third  ftnd  revj^d  English  EdJEiati.    la  one  neat  volimiej  i-oyal  12aio-^  With  nu- 
merous illuiili'aliofls*    pp»  2S8.    (Noto  Mearfp.) 

nr  TUE  SAMB  AUTElOlt. 

DURODUCTION   TO   PRACTICAL   CHEMISTRY,   INCLUDING   ANA. 

LV^iS.    With  tiutncfoufi  iilustratiotis*    Iti  one^neitL  voiuma^  royal  l2[iio.    pp,  3G0. 


BARLOW  (GEORGE  NJ,  M.  P. 

A  MANUAti  OF  THE    PRACTICE   OF  J!ilEDICINK    With  Notes  and  Ad- 

diiioDE^  by  Ihu  AmtfHcfLn  Editor-    la  one  txcLavo  votume,    {N<^m  Rg^tffy.} 

Tiio  pobisioa  of  the  aulhof  ai^  piiyMcian  to  Guy^s  Hospital  and  othtT  large  public  iiii-i  rim  ions  >  it 
a  bu(5ch;dL  guuruute^  uf  the  cxicpt  and  Vatue  of  the  experleoct:  whit^h  h  liere  i^ystematic^Iiy  re- 
cotded  and  oonden^d,  IDa  aim  Ihro^ghaiiL  ha^  beeci  to  pcoduce  a  pr&t^tii^ti  work,  on  whicb'  the 
jitudeiit  cati  reiy  n^  a  guide,  and  lo  whii:h  ihe  practitioner  eaa  reft^r  with  coaJideiioc.  Tii^  uiidiliuua 
by  tht;  editor  ouinpriz^o  chaptoi^  on  Cerchro-sspiiial  Mcnm^tEi^^  Cholera  Jntliiit am,  suit!  YciSo^''  Fever, 
bc^ide^  numerous  itoies^  wherever  the  diJ^a$»oa  o^  praolice  of  lYn^  country  setimed  Lo  rendur  th,vm 
neecafiary  or  de&}rable« 

BEALE  (LtONEL   JOHN),  M.  R.  C.  S.,  Sec. 
THE   LAWS   OF    HEALTH   IN   RELATION   TO    MIND   AND   BODY, 

A  Series  of  Letters  from  an  old  Fraylitiotier  lo  &  Fatten  t.    la  one  volume)  royal  12m  o.    pp.  29G, 

BLOOD  AND  URINE  (MANUALS  ON). 
BY  JOHN  WILLIAM  GRIFFITH,   G,  OWEN  l^EEBE,  AND  ALFRED 

MAHICWICK.     One  thick  Toluinc,  royal  rJmo.,  e^tra  cloth,  with  plalea.    pp,  4t50, 

BROD1E  (SIR  BENJAMIN  CJ>  M.  D.,  &c, 
CLINICAL  LECTURES  ON  SURGERY.     I  voL  Bvo.^  cbtb.    350  pp* 


COLOMBAT  DE  LMSERE. 
A  TREATISE  ON   THE   DISEASES   OF  FEMALES,  and  on  the  SpacM 

Hygiene  ol  their  Sex.  Translated,  with  many  Notes*  and  Addiiions,  by  C.  D*  Meij;^,  M.  D* 
Second  edition,  revised  and  icaproved.  In  one  large  volume,  otiavOj  wiiij  uutDeroua  Wi>od-cuU. 
pp.  720. 


The  UrSkMmn  of  M.  Colombat  it  a  IpATned  nnd  I^- 
br^rioui  cominenlury  on  Ihtw  di««nfea,  indieatinf 
vtty  CiinaideruWe  reaerifcbt  ifreat  ne^^nriity  of  judff* 
iftent,  and  Bo  iiie(^n»idcriiLde  [MinoiKiJ  eiperiiJacc. 
With  tbe  c^^pioua  ncHet  anil  additioa*  of  it<  fsiperi- 


ejiced  ftfld  T?ery  .*r.,,«,.-.  *—T-sliitoT  nULj  rditor,  Or, 
MeigB,  it  pr<-*tr.  .  one  of  the  irindt  turn* 

plete  and  comj>r  .    rka  nn  die  aii>~jj«ct  wb 


CURLING    (T.    BJ,    F.  R.  S., 

i?  org  eon  to  the  Limdon  UOBpitQl;^  A;^. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS,  SPERMA. 

TIC  CORD,  AND  SCROTUM.    Second  Anniricao,  from  the  Hscond  and  etikrged  Eagtiih  edi- 
tion.    In  one  handsome  octavo  volutne,  with  nuntcErotin  iilustfatioUft,    {M  PfiMjT) 

COPLAND  (JAMES),  M.  O,,  F.  R,  3,,  &c. 
OF  THE  CAUSES,  NATURE,  AND  TREATiMENT  OF   PALSY   AND 

APOFLEXY,    In  one  volume,  royai  i'2mQ»,  emira  dolt^.    ^^.  li^i. 


BLANCUAKD  iSr  LEA'S   MEDIGAt^ 


CARPENTER  (WILLIAM   BJ,   M.  O,,  F,  R.  S.,  tc, 
ExBmipe^riA  Fhytiolof  y  HDiJ  Comparnitl  t^«  Anaiiimy  in  the  ITaiveriJty  of  Loodtiia, 

PRmCTPLES  OF  HUMAN  PHVSlOLOOYj  with  their  ehief  appliwitiofti  lo 

Ti-ychdc^S  Pfitlii^ft^^  Tliernp*iitie*,  Hyiriern?>  nnd  Fofeii^iic  MediH(«?.  Anew  ^^*- •-  m 

tin*  iHfri  *iiid  rev  i^tdLomloeit-dst  lull.    With  ncDriy  itiri^i?  htjncifrd  illuNimUfm!-.    i 

1ii»u«^^  bv  Feaxcis  GrrsiNETf  Ssirm,  M.  D„  P^o^e^?'0^  o(  iljc  liit^iiluieii  ofMctliciji' 

Tuuiii  jrfedicmllCone^pej  ^o-    In  tmv  very  lurgi;  «iid  lienuiiful  uclavo  Vfilumcfi,  of  uliuut  muti  h-JLit  r':: 

hrgn  pA^e*t  haiidnfimely  pf  iiilt-d  mni  r-lruit^Ey  btniod  iu  I  tilth*?  f,  witti  rii!*ei<|  boutta.     (HAVic  iifui/jj 


Tli**  ni*»«t  tfitnpUte  w«>rk  cirji  tltit  nctcnce  in  t*ut 
laniruitfc. — Am.  Mtd.  Journal. 

any  iLinf^uage  chi*  *vt  pftK^at  g ive.— £fi(^«*i8f  >'ef. 

We  lififV  tliDi  odverted  Xf>  irpiiKS  nf  tlie  Inidtiif 
«*lidilittfiiiB  ftittl  uHeratiMiii,"  w^Iiieh  hnvr  1*pji  iu- 
irtHliieed  tiy  the  fe»Uim  imo  tHiti  rdttinn  nf  hit  nM'~ 
•ii>kif  v%  TtiPM  will  Im*  ('lun*!,  Iinwevef,  Vfry  fi»r  to 
ietj*re(i  tti?^  nrtlinniy  Ihnitvof'a  new  f<riti^int  **^t^f 
«4i  iyjBt<rrii.lB  tinviiif  JMrn  im'orrMirninl  wiih  i>ifi 
ftnaTi  rather  ttioit  iht  m  w  with  tLp  ttltL"^^  tt  now 
<'pjtiiiii!y  ijreaeiilj  idr  rn'jt  cftruplrle  trc»(]tt  i>iJ  Ihe? 
«ul»jcet  writhiii  the  rrsitrh  iff  Ihe  Amfrirnii  resiijer  j 
Ami  wJiiiif:,  for«viiMjil»ihiy  ni  a  trxi-UHik,  we  niajr 
fV^lMiit  rrgrtt  Utptfi^wth  lA  hiilk<  W(r  arr  tLiri*  tliBt 
dip  titnttot  tirt.''hy»'*'^^T>'^''^  *^^*'^  ^^^  impoasibiltts" 
nf  fTrr«eiiikH(^  a  Uun*»ii$h  tii^ntt  of  ihe  fiicUuf  iJbe  |  »«w  wre  cur  »pi 
if'ieiicr  witUin  &  mnri?  liiuited  coiupAU. — Mtdiiai  ,  ^fl  sumimirir 


Thp  h^»t  iFxt-birMik  m  ttii*  liin^aKs  oo   Ilia  u* 

A  ciimnlprf  uvl^t4tl»a!id|tt  at  tHi«  braneti  tff  »ciesr«. 

The  ftiiTHliri}  nf  ftiithnniy  nii  phtrTftlnieii^*  tflti» 

jrel*.  ♦  •  •  In  Ihi?  i  ■  jUrite 

th«  iiltet^itifnift  &111I  Ni  <  iti9i1ii>, 

Wouid  rrquire  u  rc^  .  tiact 

vtarrply  K  iuhjfct  |i:ia  u•^[  1  iltct^, 

hddnf  14 >^  <ir  cnHr^Jiy  rpmi»i  u*  tbe 

prrttn  I  •£«  te  nf  ihc  ttrimre .  —  Jtmrm* 

mny  FreL  himself  eerfrtiy  tmir  m  ittiAttla^  ikm.^- 
W^tttrn  Attd-  and  Smr^.  Js-mmal^ 

¥wm  thitiiiiBtf  unit  imt»rrrtr|  nllutim  it  will  ti« 
iteu  by  fnir  rendPTt  xhtiX  (Jp?  alt«»fBlifiii»  jiim*  nii4i* 
tkmm  t»thim  eiir'        '-     '  -' -  ■  _ 


The  prmlrttt  **»•  o**^"'  «Uftb1e,  aicid  the  beit  bnok 
tfi»  the  «ui>j»l  wtitt^h  w^  kuiw  of  tB  the  Etigliifa 

TK^  fti^st  eiiinvJetf  wtftk  ti'^rw  ulant  in  our  ]nn* 
lounge. — K.  O.  Med.  R^gisttr^ 

The  chfmf ««  ft'e  Vtfi  anwntirouK  ta  wlnlt  of  ifen  «x> 
len d c*l  nol  I !!<;  in  I b i ■  pi u pc  ,  At  cTfrr y  isf  1  in t  wherff 
tlxft  rc^Mrtit  UilJgL'ut  Uilniriof  nrfrAiiie  Piieimiii  Hud 
v«c  r<  Jfrm  p<i  e  r»  h a  vij  *  j  •  f  a  >  J  t J » t^t  i^  j  t«  r^ti  ng-  «  nd  val«» 
able  fjicUjUiryUiivc  I  m, uiirrf,  jind  nciiimn* 

luLVO  Iweu  t]?ured,  in 
I  liens  til  lit  the  woik  1 


■f  •)«l3l.^^#HiAArn  Alr^J.  and  ^urf .  Jdnmol, 


•rtt^nce  Withiu  tnr  r*-;tr-cj  II]    lur  r.  [<iiii[j  arii 

pUyaiciitn^— iV.  Y.  Jaurmjui  e/  Mfdttim*. 

The  [irFpru«i«i>i  (tf  rltit  trjiinrry,  itmj    inrrh 
(if  Ktimp^^havennxiii'tiily  :-■; 
tiie  HJUiMiUnf'etEiiebl  pf  thi*  it' 
IIuintiD  l*hyfli<>l«igy,    tlh  i 
mrmy  yfnri  hf^pii  hIitI'        < 
■ioitify  in  nil  tmr  m^ . 
lioB  din^iin^  the  pr^^frf  • 

mmy  work  in  any  dc;^iiFiiTjcai  uf  medical  mm 
II  i«  quite  unnecriBiiry  fur  ■»  lO'  i|ti<|f 
W(*rl£  aa  iU  menu  w-iuj^l  idinry.     Ttip  t 
Rr »iTii rt! m«<bt  of  i t A  n  |»f ira ni&re  will 
jfUjf  iind  nrmiifciTii;     ptraiare  Kn  e^rry  atw^tf-nt  lif  Pli'. 
jieiini*  Jinrniouiiiai    ixruiul   «'i]l  lie  uf    rnfiiiit^ 


tnrrr  &«- 


'  phyaiuldgii^al  BCiegiev^— ^Olitff  Med.  omii  ^»pc«  ,^«imj»> 


mf  THK  SAMK   AtTTBOA.      f JVoi^  R^^f.) 

PRINCTPLE8  OF  COMPARATIVE    PaY8IOL0OY,     New  AmeHoin,  frnm 

llw  Fi>urtk  and  K^vi-^^tl  London  ediituti.    In  43ae  liLrige  imd  btuit^^me  ociAW  Yotumep  wiik  itv'er 
Itirce  KuiidreU  beaiiliful  iUustraiu^iSK     pp-  752* 

The  delay  whk^h  ha^  existed  iii  ibfappearaiieeofthi*  Wurfc  hrt^  Iwen  canwd  liy  ^i  '   'iti'iiirfa 

reviKiufi  dnd  rtrmtuJdlin^  whirh  it  ha^  uiitfi^r^onL*  iJl  the  Imiid-i  nl  Ihe  aiiTliorn  npid  nmbcr 

uj' new  ill  u^i rat  ions  whicli  hsivi?  l>eeii  prt'fmrcd  fur  it*     It  will^  thr?fekiie»  U?  ftiiji  :  u  arw 

Wiirk%  and  folly  up  (o  iHt-  dny  in  every  departnitrnt  of  the  siil^jer-^  r*TiidMring  t\  a  relialWr  icxt-bt**.>k 
ihf  nil  iitudeal/ tuigaged  in  this^  branch  ^if  *i*ieiiee.     Ev«?ry  effori  ha^  lie^fi  tiuid*?  Iv  render  it*  lypt*- 
griiphit-al  fiiiii^ti  and  m^ehtuiicai  i^jcecuttoti  worthy  uf  its  eKullthd  repuiiitiuti,  i»nd  crediluld^  lu  the 
m^diuiiJi-'Al  arts  of  ihi^  vxtwrnty. 

Tltiabiwlt  fthcMild  not  only  tie  rend  hut  Uiofoiiphlyi  nn  mau,  we  NfUcTe,  nmhl  liivr  ei.r«^n.T^r  r,.  %.,  .,,^, 
•tudiifl  Uy  every  meiidier  of  the  firofctiiE^n.    Kt^ne    eeaQ^fiil  nn  isntie  ns  f-  p 

Aft  tiviwiM  or  olJf  to  he  beirEted  iherrliy-     Hut  |  itt  prciUui'tii'ii  n  pln>  1 

"'   ''  ^  r  liilhjni  of  <ilhf  r*    1........        ,    ;..i..., 

tf(?ii}\tind  nnprrjudiiijni  vifWMi'  Ihi**'  <i 

r  l^■  iin  I J  i  El  ^  u  a  the  vu  r  1  c*! .  If  e  tu  r  •  if  eiteoas  e 

till  diJipujan  fi*  ail  ii>  form  «*)  tkarmn! 
We  fr el  Uiat  th  i  ■  nbit  rb  r  L  ciin  f  i  ve  the  r  <  y 

Itnsurffet  idea  m'  thR  futneta  uf  this  a\ 
kle^i  uf  iuiifiiiyf  r^f  the  11  dn  lira  hie  nutt-t  < 

inaterinL  hui  iK^en  brnu|rEii^  frnm  the  •>  » 

af  PU rcfri,  to  cond uee  in  i l»  a  ynt(* I elen e« . 
ity  iif  tiie  teftici^itiii;  it  eutit'-'n-    •"■'■*■  ^ 

orianguafre  in  which  the  \^  «< 

prdfeinion  f»niy,  but  iht  >■ 

mn It  feel  deeply  indebted  i--  i^.       .>f,<^j,- ma 

rrrat  work.     It  inuit,  iadnnli^  atkl  largely  rvtin  u* 
hit  Jii^h  repuiatiun.^^iUfdtcaJ  Ti*ntt. 


af«  tiviwiie  or  miif  10  ^e  cefiraten  uiereiiy-  ffut  itt  | 
WpceiAllv  It*  Ihe  yuangtr  clnsi  would  wo  ciTrdinllv  I  the 
etnnmeftj  it  aalwit  Uited  of  ajiv  work  in  the  KrigriBfi  ^  erit 
Janffusige  to  QonUfy  thero  f*>r  tne  rei^eptinn  nod  epin'^  |  of  e 


Jangusige  to  Qoniny  tnem  i*>w  me  reeepimn  nua  com* 
prehenii^m  ci?  thnae  Irothi  whieh  are  daily  Iwitig  de- 
velffped  in  phy»iotcTf  y.^Mfd ic«l  Csu^Kthr^ 

Without  preienftiiiB:  to  it,  tl  if  an  Enn'elffp<'dla  ci 
Ihe  iiibjeet,  tiC^urate  uu4  uofnpleie  in  nd  fe*pe«it^^ 
■  imtlirut  refleelioi]  vf  ihe  advauciHH  itnte  Jii  which 
tk«  aeieu^  hit  now  nr rived. — UvbliM  Quartirty 
Jomrm^  of  Mtdical  Sti^nti. 

A  truly  ratiiE^nifieent  wurk^B  itKlfm  per  feet  pby-^ 
ti  CI  log  Leal  itu  d  y  —U  *«A « «jf  • »  Jfr  Jif  ««i . 

Tim  work  atftridt  wiUmut  it«  fellow,  ft  It  one 
few  m&i  LU  Etiro^ie  could  liave  aodenuken  i  it  iaone 

BT  Tltl  SAUC  AUTHOK-      {Prtp&nog^.} 

FIUNCTPLES  OF   GENERAL   PHYSIOLOGY,    INCLUPTNG   On^'^'r: 

CHEMlSTiiY  AND   HISTOLOGY.     With   a  G^nerfll  Sketch  of  the  VeiretyMe  1 

Kiugdum.     Jn  one  lairgB  and  very  haadftome  octavo  volume,  with  several  hmidred  ilJu  ., ..  ,,,...., 

The  *uUicct  of  g*?neral  pby^iokigy  having  b«wn  omitted  m  the  lu^t  tfdiEion  ot  ih*  aijthiirV  •»Cotn» 

parative  Physiology/'  be  has  tmderiakeii  to  prt^pire  a  volume  whith  eliall  pretent  ii  inor<e  Ib^^ 

r^i^hiy  DDd  VbtLy  iHaa  hftft  yei  been  fcU«mvA£Oi  «&^  ^^^  tuv^  km  wt^ihd  aa  nji  iiilAMluetloi]  1^ 

ilia  01  her  worka. 


CAaPENTER  (WILLIAM  BJ,   W.  D,,  F*  R.  S., 

FtxnmiRer  In  Fliyiioliif  y  ntid  Comparstive  ADttonny  U  the  Uutv^ertity  of  Londoa^ 

ELEMENTS  (OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHYSIO- 
LOGICAL ANATOMY.  SePtmd  Aineriean,  from  *  n«fW  ajid  revised  London  ediUoti.  WilJi 
otu:  hundred  imd  nineiy  illuiiiiiBLtioni}.     la  ooe  very  tlal1di^umf!  oelavo  volume,     pp.  Dtki. 

Ill  publishing  I  he  first  edilion  of  ihi»  worlc,  iJs  litb  was  alrered  from  thiil  ai  ihe  London  volmnffi 
by  the  stibstUuikm  ofihe  word  '^EEeuienls^'  for  thBt  of  **  Mantml/^  and  with  the  uuihur'^i  f^snction 
lie  tiilc  of  '^ElemeuU"  i^  sUtI  fetaked  as  being- uiore  <^xpre»sive  of  the  ecope  of  I  he  ireulise. 


To  ttay  that  it  ii  the  b«it  mnnunl  of  Pliystolnjiy 
now  before  I  lie  public,  wfiuld  not  lUt  iqlleient  jiiiuc« 
to  the  VLaihoT  .^Bujfala  Me4icA[  Jaurnal. 

In  lit i  forfner  works  it  would  ceem  that  he  h»d 
exhstuttecl  theiybjectprPhyiiolciiffy.  In  t>te present, 
hegiveK  tljepsaenccT  ai  it  irccq,  of  Uio  whole-'— if*  Y. 
J&nmal  of  Medic ine. 

Til nae  who  have  oceaiion  for  an  #lrmi?ntary  Tren- 
time  on  PhysJiolfigyf  ennnnt  d«  better  thrm  tu  pEttie«t 
tiiemselvet  of  the  maniinl  ofDr,  Cu'peat«'. — MtdUal 


The  bat  and  mott  complete  expn*^  nf  nikKleri} 
Pliyii«>lrifyt  id  one  volutne^  ejtumi  in  ttie  £}igUi.h 
lon^unge^ — St.  Louis  Mtdiral  Journal^ 

With  BUfh  an  Aid  in  hli  hand,  there  ii  do  exeuae 
for  tiie  i^utfrance  ofteii  tliftpluyeil  respect in^  the  iuh* 
jecia  of  which  it  treats.  From  iia  uti^cHcniWng  di- 
meati4>iit,  it  mity  uot  he  lo  eiteeined  hy  tJkOB«  aajtjnut 
Ijo  rnake  a  gianide  of  their  erudlEiDu;  but  wJiirevcF 
mailer*  It*  content!  wiU  have  rcasaa  to  he  proaU  of 
hie  phyiinliig'ieal  acqiitrementi.  The  ill  nitration! 
are  well  leteeted,  unil  finely  cjceeat«l,—.D«6lui  Mi4, 


BY  TBI  SAME  AUTMoa,     {Nearly  E^iui^.) 

THE  MICROSCOPE  AND  ITS  UEVELATIONS.     In  one  LanOaome  volninB, 

wjtii  ^  vera  I  hundred  be&tiliful  ilhifilralioa:!. 

Varit^us  literary  i^npgetnent^  have  delayed  the  ttilhor's  progress  wtlh  this  long  expected  work. 
Ilia  now,  however*  m  »»  advancied  s^tat J  of  prL-paration,  and  may  be  expected  in  a  few  month*. 
T-ha  jmi>ortiifLce  which  the  miero^coptj  ha:<  a>suriiad  wiihiu  ihe  Eui^l  lew  year^p  t^^ih  n^  a  guide  to 
the  practi<<ing  phymuiati  who  wi^^he^  1o  avail  himself  of  the  pro^re^^ii  of  his  s^cience,  mid  as  an  in<U^- 
penf^ble  ni^^ii^iant  to  the  physioloigical  and  pn t  ho UtgiealobiME^rver,  his  caused  tlm  want  to  Ui^^cvtiraly 
felt  of  a  volume  which  ?^hould  iterve  a^  a  guide  to  ihe  lenmer  and  ft  book  of  relerencu  to  I  ho  moiti 
advanced  suiiit^nl-  Thi;*  want  Dr.  Catpetjier  ha*  endeavored  to  sumjly  In  the  present  vohjme-  Hits 
gre^l  pracEieal  familiarny  Wilh  the  in^^truinent  and  ail  itii  usei^t  ^nd  hi^  acknowledged  ability  a^  a 
lencher,  arv  a  j^uilii-ient  guarantee  thi^t  the  wurk  will  prove  in  everv  w&y  ^dtuirahiy  adtipted  to  its 
ptirpoM,  iiad  superior  tasny  tm  yet  preheated  to  iho  scii^niific  world. 

BT  THE  ajLiMS  AirrnoR. 

A  PRIZE  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE.    New  cditjo«j,  with  a  Preface  hy  D.  F.  C0?ii>tEj  M.  D.,  and  eacpltuiftlions  of 
acieaUSn  worda^    In  one  aeiit  i^tiio,  Toluine^    pp^  173«    {J^tut  Is^uad*} 


CHELrUS  {J,  MJ,   M.  D,, 

ProfejiiOT  of  Surgery  in  the  UiiivcriUy  of  Heidelberg,  &.e. 

A  SYSTEM  OF  SURGERY.     Translated  from  the  German,  and  accompanied 

with  additional  Notes  and  Refereiicest  by  John  F*  South.    Complete  in  three  very  Jarge  octmvo 
volumes,  of  nearly  *^^S00  pagei,  strongly  buundj  with  rait^cd  bandsi  and  double  title$« 
We  do  not  heiitatfl  to  pronounce  it  the  heit  and 
moit  eomprehrtiBiv't!  Byiiem  i^f  imK^em  Bqrgery  with 


I 


which  weareacquninted'^JIffdi'co-CAirvriricdt  Ki- 
vi€w. 
The  ralleit  a^d  ahleit  difest  ej^tant  of  all  fchat  ro- 


latei  to  the  preaent  ad  danced  itnte  of  sargieal  pa- 
thotogy.^^^infneAii  Mtdhal  Jommai. 


The  im>ttlerft'ned  and  eompleteiyxtemntlG  tfeiii{«e 
aow  fljEbuit.**  EdmbuTgh  Medical  J&utnai, 


CLYMER  (MEREDITH),  M.  P.,  &c, 
FEVERSi    THEIR   DIAGNOSIS,    PATHOLOGY,    AND    TREATMENT. 

Preporfd  nnd  Editeil,  with  large  Addition?^*  froia  the  Eeaiys  on  Fever  in  Twe«dk^8  Library  «! 
Pructieal  Medicine^    la  one  octavo  voiuttie,  of  6*K!  pogea. 


CHRISTtSON  (ROBERT)p  M.  D,,  V.  P.  R.  3.  E,,  &c, 
A  DISPENSATORY;  or,  Comment^iry  on  the  Pharmacopoeias  of  Great  Britain 

and  the  United  Stnte^^;  eompri*ing  the  Natural  History,  Descriptitjn^  Ciiemij^try,  Pharmacy,  Ac- 
iJofijtj  Ui^t*,  and  Do»ea  of  the  Aniclen  of  the  Materia  Medicn*  Secotid  edition^  reviMid  und  im- 
proved, with  a  Supplement  cotitaining  the  moi^l  tmportiini  New  R^^medieR.  Wilh  copiotj^  A^ldi- 
tiomi,  and  two  hundred  and  thirteen  large  wou*t-e«^ravitig*.  By  R,  Egle&fklh  GaiFi'iTtt,  M*  D. 
In  one  very  large  acid  handsome  octavo  volume,  of  over  1 000  p^e»« 

It  II  not  needful  that  w*  ihnulil  eunipure  it  with  i 
the  uther  phariiiiicftpQ;idi  extant^  wincft   enjtuy  unit 
merit  the  conJidtnre  of  the  profetiion :  it  ii  eaiiun^h  ' 
to  my  that  it  ajtpeari  to  ui  ai  perfeel  a«  a  Di>;iensa- 
tciry,  in  the  preieni  state  of  ptiannaceaiicai  fteieaeei 
couM  be  fnade.    It  Jt  tumiti  any  dciuili  pcrtajomK^  to 
thii  hraneh  of  Jrni>wledge  which  the  ■tU4it?ut  hai  a  ' 
Tight  tii  ejpeet  in  cuch  u  we  irk,  weetntfeHB  the  omii-  , 
iioii  hai  cicaped  uLir  iciiitlny .  We  corditiily  reeuio-  J 
mend  thii  wo^k  to  iueb  of  otir  rcatteri  ai  are  in  uetrd 


There  i«  nt>t  in  any  language  a  more  co^npbUi  and 
petfevt  Tre^tlws.— .V.  y.  Ai^nalitt. 

fn  eonet union,  we  need  acaruely  any  ibmt  We 
■tniDj^ty  reciiniinend  thii  work  to  alt  eUtiei  (if  onr 
retidleri  Am  lli»tJen»Htnry  mud  coinmeutnry  iin  ttie 
PhtiTiuutHtpfSiiB,  it  ii  uDri trailed  ill  the  Bnelitit  or 
any  lather  lung kiagc. — 1 M  liubliA  Quarittl^jQUmal. 

We  earaeatly  recommend  0r.  Chrlftiioii'S  Dii- 
pearnt'tty  tn  «]!  f^ar  rfader*,  aa  an  indifpeatfthle 


of  a  Diipenjiatory.    Tbey  cannot  luatke  ehuice  of  a  j  oompaninn,  ii^»t  in  theStady  oaly,  hut  in  theStirgcry 


BLANCHARD    &    LEAS    MEDICAL 


CHURCHILL  (FLEETWOOD!,    M,  D.,  M.  R.  U  Ap,    «tc. 
ON  THE  DISEASES  OF  WOMEN;  including  tlio&e  of  Pregnanej  and  CMld- 

bed.    A  «ew  Aintfrican  edilion,  revingil  by  the  Authur.     With  Notes  and  AJditJufi?-,  by  D  FBhII- 

Ci^  CoNDiKt  M-  D.|  tiulbar  of  *'  A  PriicUciit  TreBijue  on  ibt^  Diaeit^es  of  Children***     m  one  Ivge 

onil  hands^ome  tfjciavo  volume,  wiih  Wtpotl-eiit^t  pp-  ^^-     (JVt^^  ls&u^*\ 

Wcntiw  TPjETPirully  lulte  lenirr  of  Dr.  Chi>rchitl*t 
brwutt,  KjhJ  «iir  typ*igraji}ik»l  himte  pernititfil.  wp 
■  hoald  f^lniJIsr  liDvr  Inirro^vpfJ  jnore  frniTi  iti  riebly 
fltfir^d  ftiigPB.  In  trunduBiorkf  wp  hpi'itrlity  recftiD- 
tn^nd  it  tu  the  pmfejijiioo*  and  wnuliJ  rL  Lite  larne 
timr  fJLpreftouf  ftrm  c^nnviptum  that  il  will  ti^^Ui'iily 
iid4  Ui  tlip  iPputntu^n  nf  its  ftittln^r.  liut  will  pnii^e  a 
work  (ff  grml  ttiid  rxt^niiive  utHiiy  l*J  obaletric 
p^ae^titi^nr^t. — Duhiin  Mtdital  Frtss, 

F*irmtr  edttiont  oftbja  wnrk  Havc  been  nnlic«d  In 

Crevliinf  numberi  or  Lhr  jiiurtial.  TUf  tpntlimpiQli  I'f 
iffii  tii^rurnendaliniiexfretsed  in  thti«f  nntict^i,  bit^^e 
disly  ti'^Kc  rifpifatcd  in  thli;  imLfrntTi  tbe  Tuft  thut 
tU<*  tir'>rp>iaMi|i  at  Inr^c  (ire  iiul  iiwi»rt<  of  ihe  bifh 
vncrltB  whicti  tbii  work  really  |ii*iti*«Fi(,  b»i  frnm  » 
deiirp  to  spp  tbf  priiiriplca  nnd  ilii-ptfJiiPB  thprrin 
Ctmlitinrd  mart  g-Piicmtly  recr'g'itizfd,  nnd  ir^orp  um- 
VPf  Bftlly  cnrrieil  out  m  practiee^ — iV-  Yh  Jonmai  of 


We  know  of  no  itirthor  who  i!tvfrv<^i  thwt  Hpprii* 
bnfion^  on  **tlie  iJ*spnRea  of  feinnk'*^*'  tf»  thr  Rime 
pxtrnt  tUnt  Df.  Chorcbill  diit-a.  tlia^  indpcd.  i«  the 
onlv  ihorouifh  lr«AtiKe  wr  knnw  of  on  tbe  lubjpet^ 
n nil' it  roiiy  be  commifniJpd  to  practiriHvnprB  nnd  stu- 
drnlit  afl  a  mniterpieee  in  itt  purtifuliir  d^pfurtinenl. 
The  fiimift  atiHiotiw  of  ihii  ivdrk  have  bf-eii  eiim- 
fttciiilecl  itrnnf^ly  in  tbia  jistirnai,  unci  they  htivr  wtm 
tb^U  way  toHiiejtteudtidf  and  iLwelUdetaervetl  popu- 


Urity.  Thia  firth  editinn,  hefitre  as.  it  well  cmlem- 
Lated  til  nidint^iin  Dr.  Cliurchili'a  3hiE|rh  ri?f^atali», 
It  wn«  Tevi*pi;l  utui  cnlufged  by  tbc  jmtbnr,  fnn  ltf 
American  pubtiihen^  nnd  it  aeeiut  m  ua  thm  their  ij 
sen  reel  V  any  ipeiMea  of  deairdble  inf'itrntiiti'iii  Ofl  itii 
Biihjerta  that  may  not  Ime  f«»iiB*l  in  thii  work,^T%i 
Wtfttm  JatiTMil  cf  Mtditimt  and  SMrfcjy. 

We  ar?  r  rati  fieri  to  aanoiinee'  a  new  and  rrriKd 
edjtloa  of  Dr.  Cburehni'i  valuable  wcrrk  oa  th*  tfjt> 
eaaea  iif  fptnnlea  We  have  erer  r«^nf«d  it  aa  rtac 
nf  the  very  heit  workt  on  the  anSj^ci*  embnif«i 
withia  ilB  apope^  in  the  Hn^lFah  1an^tfB|rr;  aad  i1n! 
preaeat  edttitm,  eaiorfM  und  reviaeJ  hy  tMs  Aay^nr, 
rend  era  i^  itill  mor«  entitJed  to  the  ronnilecieejof  G|» 
pr^ifeiflina.  The  valuable  nntrs  uf  fri^f. 
liavp  been  retainedt  antj  contriboTf  t  to 
f^ree^  to  enhaaee  the  valae  ti(  the  worlt. 
auuree  nf  enngratubittun  that  the  |>iihUahefi  ] 
p«rfmtt«d  the  Adthnr  to  be*  in  thi#  iitatii 
own  editor,  Ihtis  aecnria^  all  the  rairtaioa  w«^^ 
an  aiittirir  aloiie  la  capable  of  tnakiag. — Tike  WiMini 

Ai  a  eomprrheniive    manaal  for  afodeBta, 
wrirk  of  reft^Teace  far  praetitionerm,  Vfr  only  i 
with  commoa  juitice  when  wc  vay  thut  il  aiir^ 
nnf  other  that  bnv  ever  iaautcl   on    the   game  aa^ 
jeet  froni  theUmJah  preaa.—J'jhs  B  uAiim  Qw*rmfif 
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DICKSON   (S.    HJ,    M,D.j  ^™ 

Pro  feasor  of  Inttitutet  and  Praciice  of  Medicine  in  tlie  Medical  CnlJeye  of  Sooth  Catrolina. 

ELEMENTS  OF  MEDICINE;    a  Compendious  View  of  Pathology  and  Then. 

petit tL'-«,  i)r  Uie  tii^iory  {ind  Treatment  of  Di^^eiira^.     In  o&e  l&rge  atid  bajidsame  octavo  irolmae 

of  nt?arl y  800  pa§ri?e      ( A^i/w  E&ifiy . ) 

A«  a  text-  hoiik  on  ilie  Pmctictt  nf  Medicine  ItJT  tlie  iltideDtT  attd  a?*  a  conden^fcd  wort:  ''  "■  .  n« 
for  Tbe^  (iraetitioiier,  lb  in  vojume  Will  have  ^irotij^  eiaimsoii  the  attentionaf  the  Aiinerii  jin. 

Few  phy&iciuii*  hiive  bad  wirier  opporluniliest  UJan  I  he  Rtitbor,  for  ol>!'*?rvafion  and  t*N^  3*4 

few  pfrbap^  httve  iisod  Tbem  better.  A^  ibe  lef'tiUofa  Life  of  ^tudy  aiid  practitse,  Lii«^f«tlu4€:,  liit 
prtiMml  vulumc  will  doubU*:*ii  be  received  with  tbe  wt?t<»tmie  it  deserve*.. 

The  present  volume  is  intended  a^  an  uid  lo  voting  men  who  ba\'e  engaged  in  the  itliidy  <if  trtH*- 
cioe,  rophyficmn^  who  have  reotnily  Msmme^  Iho  rcf  po4**iUiUtJe»  of  practice,  and  to  jny  fellow 
profii^stir»  of  the  laf^tiiiitv*  of  Medicinu,  and  pHvate  instructors  who  have  fell  ibedKGeuUy  of  com* 
f  mimii'aHaif  to  the  twolir*!  da^m*^  ih«  knowledge  whicli  ibey  iire  earneaily  ftreking  la  aeqtiii«. 
Havitij;  tari^n  a  tt^ut-ber  %>^  itiedieinc  for  tbirty  yi^arn^  and  a  ^itjdent  rnore  Ibun  furty,  I  tiiu^l  hare 
acciHiiiilatec!  ?>orne  eiporientx*  in  boib  ehiiraclers.  I  have  prepared  and  print<*d  (br  thoj^ei  iti  aitte&d> 
ance  ott  ttiy  keim-ie^  lonny  ^uccesi^s^ive  ttii^nTinls  or  text-b>oK^H.  \  Imve  al^'o  wrtlten  niid  |mb1ii>liEd 
i^ever^ii  vofitme^  on  tnedJettl  }^lIbJf?Dt^  in  ^nerftl.  The  falloWiii;j|:  pages  are  I  be  result  of  n  rareCd 
e^»]lali(»n  of  all  Ibat  lia«  been  efttt'emed  valoabla  in  boib,  with  siich  oiatt&r  a£  coatjtitied  sttidy  iud 
cniarg^d  experience  has  enabled  me  to  add. 
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DEWEES  (W.    PJ,  M.O.,    &c. 
A  COMPREHENSIVE  SYSTEM  OF   MIDWIFKRY.     Illustmted    by 

Fioniil  CniM?j»  and  tnimy  Etigravio^.    Twelllb  edHJoi^,  with  the  Authof'a  la^  Improv 
Correct ioitti.     In  uiib  octavo  volniwe,  of600pagea.    {JuH  Isantd.) 

BT   THE  SAM  IE   AtfTtlOA. 

A  TREATIPE  ON  THE  PHYSICAL  AND  MEDICAL  TREATMENT  Of 

CHILDREN.    Tetiih  Lditi^'U*    In  otie  volnme,  octRVo,  548  p&gea.    {Jmt  Is^mtd.) 


BT  THE  SAME    AtrTHOm. 

A  TREATISE  ON  THE  DISEASES  OF   FEMALES. 

one  votmue,  oetavo,  ^32  peges,  with  platea.     {Jugt  iMUid.) 


Tenth   edition.     In 


DANA   (JAMES     D). 
ZOOPHYTES  AND  rOKALS.     In  odc  volume,  imperial  quarto,  extn  el^lfc, 

with  wood- cut ii.    Aho,  AN  ATLAS^  in  otie  vottiniCi  ittvperjAl  fotio,  with  ^Lxty  one  tnagQJ 
plateai  colored  after  nmiira,    Boynd  in  hiiLr  nu>rocco. 


OE  LA  BEOHE  \^\?W  \^E^KM   T  .>^  ^.  p.,  t.,  «tc, 
THE  GEOLOCtICAL  01i\^¥ift\VA\,    \t\  m^e.  ^^t^  X^^x^t  ^^^  V^aaaSbiwcsMi 

Tdume,  of  70O  page*.     W  ilk  ovet  \.kiWK  Wa^T^A  ^CKA-tu\t.    ^l^vAij  l»ufal.^ 


AKB  SOIKNTIFIC    PUBLIC ATIOKS, 


H 


DRUITT  (ROeERT),  M*R.  C,  S,»  Ac. 
THE  PRTNCIPr.ES  AND  PRACTICE  OF  MODERN   SURGERY.     A  new 

American^  from  tho  improv^ed  London  eduinii.  EHited  hv  F.  W.  SARiiitPiT^  M.  D.,  milhorof 
'^  Minor  Surgery/'  ike,  l[lti«ff»ied  with  one  hnndred  und  nifieLy-^tltr«e  woodM^ngmving^^  Id 
onti  very  hand.ttomely  primed  octa^'o  ToEtime,  <tt  576  Iftrgts  pcig^f^^ 


Dr^  Df  uiu^t  retcurebc*  intn  the  thernture  of  hia 
cubjecl  imvE  brea  Tint  <m\Y  e^tcniire^  but  w^H  di- 
rrelH  :  tl^e  most  iJiiCiivr^titit  atithr^rs  ar«  fnirly  nnU 
impnrf inHy  (j^uof^ilt  arid^  while  dito  crfJit  ii  f^lvrin 
tnrnch,  Llieir  rfspp^til^F  merit*  are  weighed  with 
■  ii  HHiir^jurliceil  Imn^j.  The  i^rttin  "f*  whent  i«  pr«- 
aer^ff^,  apd  thr  clmff  !»  ynni«rcifuny  tt ripped  ofl". 
Til  e  mt  run  cement  ia  simple  aoil  {iliiLttpupiiicjii,  nnd 

info  A  feur  u^orili  f  hEin  uny  other  flUff  knl  wtirk  with 
wiiich  i^R  sr«  iiequNinlea, — L011J011  Mt4iait  Timtt 

Nri  work,  in  our  opininn.  e^nsls  it  in  preitenting 
■o  tnuch  vnlunl^Iis  aur^iciil  mntier  in  an  flmnil  a 
ecnnpnaf — St.  Lokm  Mccf ,  and  iS«irf(cal  JtiutnnL 

DmittV  Sorcery  it  too  well  known  to  tlie  Ameri-' 
ran  mnlieul  nntreAaiifin  to  ret^ciirr  iui  annoimcement 
tny  wH^re.  Pr^»hiibly  tm  work  of  th«  kind  has  eirer 
been  tnofe  cordtuUy  rereivrfl  and  ex  ten  lively  circu- 
Ibt^nl  than  tliia  The  fnet  that  it  comprehrntri  in  ii 
eoRipnrativplyimiilleiHnpAu^Alt  theeaienliiil  ele- 
Kiii'niBof  theoreLienJ  and  practictil  Suri^rry— timt  ii 
i*  ritund  to  contain  reliultlr  nml  atj  then  tic  in  Tor  01  a- 
lion  on  thflnntqrt;  untl  r  re  cut  mm  I  of  nenrty  all  atirfi- 
Biil  MffetMiona^U  a  iufUcient  renjion  Tor  the  liheral 

Kironafe  it  hn«  fthlaiuefL  The  editur,  Dr.  F.  W^ 
rrenl,  ha*  c^mtributed  miieh  tni^nhnnee  tlie  vnlue 
of  tile  wtttk,  by  mueh  Aiiterican  impTovemcnti  m  are 
enkulnteit  m*ire  pi^rreclly  tu  adapt  it  lo  our  own 
views  and  praeiic?  in  thit  eotintry.  ft  tibntiiidit 
everywhere  with  apirited  and  Lire^lilEeiHuttriitJonif 
which  t'>  the  yuunf  BDTjteoni  eapeciallyi  «re  of  nn 
minnr  eoniideratiim-  Every  tniHlie:i1  mua  frequently 
D«e-dB  ^uit  lueh  a  work  aa  thit,  far  i  mined  lute  refe- 
rcnr^«'  HI  nir»meiita  ofaudden  emergency*  when  he  haa 
14^'t  iieoe  to  ['ojtauU  more  elabnrnte  trcaliaes.<— TiU 
Ohio  Mteiiicnl  aiui  Surf  icnf  /oumal^ 

The  Dtiihor  haa  eWdeatly  raii«ncked  every  itand- 
■fd  ir«Btiteof  aucieatand  modern  Lim«a,  And  all  that 


1 1  reiilEy  pmcticiilly  nieful  at  ih«  bed  tide  Will  be 
fituud  in  a  fitfrn  Ht  rmce  C'leoft  dUttfict.  nnd  interett- 
ing«— EfitnAiirfi  Montkijf  Matieai  JovrnaL 

Drititt^B  work|  condeDged,  myitenuitic,  lut^id^  nnd 
pmrtienl  <ti  it  it,  hryofid  mi^tl  w^^rka  (tn  SiTrp^ery 
aeeeiattile  to  the  AmeriiriiJt  tttiikm^  tint  Hitd  moch 
enrr^ney  in  thit  eountryi  and  iiiider  fit yreteQi  au- 
f  pi  est  promitet  to  rite  to  yet  litrher  fntitit,—^Tk* 
Wesam  Jitmtnai  tt/  M^dteim*  imd  Sufgtfif, 

The  moat  accurate  acd  amp^e  reaumfc  or"  the  pre* 
aent  ttnLtr4"f  ^ur^rrr  that  we  are  ae^un  1  n ted  with. -^ 
Dtt^iim  MidiemiJ^utnal ^ 

A  better  bi^^ok  on  Ihtt  {irinciplet  nnd  praetic^  of 
t^iirgrry  ni  ii'^w  uaderatnod  in  England  :iod  Anieriem, 
haf  not  hern  ii^iven  to  th^  profetiicni.— BoffDH  Medi- 
ritl  and  Surg i cut  Jommnl. 

An  iiiiturpaaiuilile  comnendiunii  not  only  of  Snr- 
cjca),  but  of  Medical  Praetiee. — London  Mtdieat 

This  wnrk  mf^rttt  onr  tvarmeat  eommeiidatlnQK^ 
and  ^ve  etrnn^ty  reeomniend  it  i'>  vnun^  mrf^ecmi  at 
an  iidyiiruhle  divert  of  thr'  priori  plea  und  practteifl  Of 
modern  S^itrgery. — Mtdieat  Q*tzHtt* 

It  mty  Ih3  sntd  with  truth  thitt  the  work  of  Mr  - 
Dmitt  u^orda  «  complete,  thuueh  brief  and  cod- 
denied!  view,  of  ilie  eui ire  field  oi  m«>dern  lurirery. 
We  kin>w  of  no  work  on  the  mine  aulijeet  havenp^  the 
appearnuee  o(  a  miindal|  which  jnciiidei  ifi  nvmy 
topics  of  idtereat  to  thetur^ei^n  ;  nnd  the  terte  man- 
ner m  wiiieh  eiif  h  hut  been  treated  evinrei  «  mott 
envinhle  quality  of  tnind  00  the  p^irt  of  the  author, 
who  leemt  lo  have  «n  innate  flower  of  tearehtnii 
out  and  grnipinic  (he  le^idtn^  fiicti  and  featuretof 
the  moat  eEnbitmte  pHHtucitiitiii  n(  the  pen.  It  it  a 
Qieful  handbiH^lf  for  the  pructitioner^  and  we  tbcpald 
deem  a  teneher  of  aiir^ery  unpardonnhle  who  did  not 
recommend  it  to  hii  ^upili.  In  our  own  oplDion^  It 
JB  ndcnir^ihly  ndiiptfd  to  the  wnnta  of  the  atudeut. — 
Pr&vifniat  MtdUai  and  Svfgit^i  Joumah 


DUNQL1S0N,   FORBES,   TWEED1E,  AND  CONOULY* 
THE  CTCLOP^EDIA  OF  PRACTICAL  MEDICINE:  comprising Treatiges  on 

tlie  Naiiue  and  T real  men t  of  Diti^^^e^,  Muteriu  Misdica^  nnd  TlierHptfiiiic!^,  Di^eai^si  of  Wcjine<ii 
Aiid  Cyidren,  Meflicul  Jumprijd^noef  ^c.  ^v.  In  four  iHrgt;  tiuper  royai  octavo  volumes,  of 
3354  doub|«'Column«d  page*,  ftlrongly  and  hand*ioinely  Ixntnd, 

*^*  Thit  work  contninR  no  le»t  than  four  hundred  and  eighteci]  diifiiiiet  treatiies,  ooatrfbated  hf, 
BUHy-eigbl  diiting^ui^h^d  pbyMeian», 


The  mnit  eamplete  work  c^n  Prartieal  Medleine 
ax  (ant;  or,,  4C  iesitt  in  our  luti^uafe.— ^itjf«i« 
Miiditat  and  Sttrgicat  Jaumai^      " 

For  refercnefl}  it  itabovtalL  prtea  to  evtry  prae* 
titioner. — WexUrm  L^mcbI. 

One  of  the  moit  valuable  oiedlcal  pubticatlone  r^f  * 
thff  day — at  n  work  of  lefereDre  it  it  invaluable  — 
WttttfK  JaHmai  &/  MtdiciiH  and  Surgtri^^ 

n  hat  been  Co  na,  both  aa  feamer  and  temeher,  a 
work  for  ready  end  frequent  refercDce,  one  in  wtiicli 
Diodern  Kei^liiih  medicine  it  exhibited  ta  the  most 
advantageim«  ]ifht..^M*dUai  Exammtr. 

We  rejoice  that  thia  work  ia  to  Wplftf^etl  within 
tlia  reftfili  of  the prnfetBioii  ia  t^ts  country,  it  beiag 


nnqaeattonahty  one  of  very  )f  real  value  to  the  nrae*^ 
t  It  inner.     Thia  eat  i  mate  of   it  hna  nnt  '  -il 

from  n  hotty  eKimfnatioa,  htit  after  iirj 

3 uainlRnce  derived  from  frequent  c*>n mi':  :  it  J 

urin^  the  priflt  nine  or  tea  ye^ira.  The  eili  [Mr«  ^irai 
firactitionen  t*r  ealJihIithed  reputatirm,  and  the  list] 
nTrontributnTa  erMbracet  many '^^  ilir  riH^tii  ^'inmealJ 

rim^fetanraund  ItMicshera  of  L^mrlr)"    '  .  Diib 

in,  and  Glutjrow.     It  ie,  iadeeiL  "  rit  < 

thia  work  that  the  principal  nrtit:    _  : .  ei  fu,r->'' 

ni«h«Mt  hy  prjietitionera  who  have  not  ••nly'  devoted 
etpecini  attention  to  the  diteapcH  alttut  wNieh  they 
have  written,  hut  have  hIp"  ^nmv^a  ■■pportunitiei 
for  anei.tenaive  praeiieal -I-  with  them, 

and  wh[i>«e  repatatiiMn  carr;.  .not*  of  their 

Gttmpeteney  juatly  to  npiu.  ....:  :  ^  ii'piniona  of 
othert,  while  it  atumpi  their  own  u'^etrinea  with 
hi||;h  and  juit  aulh^irity. — Afmritam  Mtdi<ai  Jomm. 


DUNQLtSON    (ROSLEY),    M.  D.« 

ProfettoT  of  the  Inatitatea  ot  M«Jiciao  in  the  Jein^r^KO  Medieal  Col  lege,  Phtlndeljihia. 

HDMAii  HEALTH;  or,  tlie  Influence  of  Atmosphere  and  Locality,  t^haoge  of 
Alf  end  ClimBte,  Season^  Fciod,  CltnJjing,  Bnlliltii^t  Ex<»reii*e,  Sl^ep,  Ar4?.  f^c  ^  on'lleahhy  Mat); 
€(K19  tit  tiling  Elemeali!^  of  Hyg:i«ntr,  Second  ^dJttQEij  With  mmiy  motlifiCAtioim  and  addjiitma.  In 
OM  oetmvo  volume^  of  464  page*^ 
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BLANCHAUD   &    LEA'S   MEDICAL 


DUNGLISON    CaOBLEY>,    M.D., 

F;or««>OT  ^f  Inttilutea  of  Medicine  in  Va^  Jcfl'eriKii  ^IcUlcal  Cnllr^g^,,  niilnd^lpltiK. 

JIEDICAL  LEXICON;   a  DicUonarj  of  Medical  Scienee,  cf^nfnininst  *  ooDcist 

ExplwiiMionciftiievwiOUtSMlikeiihUiidTt'!  -itk*^',  Pst^  Thirr 

Notices  orClimale  and  of  cclebfiilefJ  Mmtfj*..   .,..,,;  Fonutjlfe  K.   . ^, 

a»d  Diele(icpH!parnfion*,  tto,  TwtrLrTB  K£»rnoK^ revi*ct!,  Iti  one  ver . 
fjvt^r  ftiite  hundred  lafgts  dtiulile-culuftiiied  jwiges^  slroiigly  booud  in  it.. 

Everv  fiijceeasire  edition  of  Ihii  work  Niirs  the  niarlt»  of  ibe  jnduitrv  #f  I  he  Author.  «iid  of  bJi 

elerj:  *'  keep  it  fully  on  a  levd  yfllh  the  mont  odv«n*M;d  i»mte  Jf  medico!  M;i«*ac«.    Tl<i» 

Hetiil  I  lioi  sArfD  wosjks  have  b*?en  aJded  if>  il  wiihin  (he  lit  si  few  v«?flr-*      A?  «  eamplell 

i^od.i  isy,  iherefore,  embrucing  over  FIFTV  THOF^'AND  IVEFlNITlONS.  in  mlm 

Ibmn V  li4 - ^  *'i  I hu  sc'k^n c!#,  it  is  pfe<<en ted  a^  merii iug  &  c<int ^nii n 1 1  ren l  fit v or  ttiid  |iopii|iii'jtf 

L*hic»h  hAVtf  curried  Ll,  wiikin  no  very  lon^  s-|mct!  of  hmcj  ton 


i.„.  t.-.,..  i,.Lr.r|  II]  the  prtpiiraiion  of  the  [jj^    ..,..  .    ruine,  lo  rw)<i'"-  >»*  M^*^ht^ 
,'  aecunicy  worthy  of  ji*  e^teiidtrd  rcpiJlutJiiii  *.Ui!  >e. 

.     i^en  BCCommtKJatfdT  wjihotit  matenully  j(icrirr:'*r-  rif 

'y  :;iL  tiijjS  yiS't'n^  >jl  fl  j^niall  biii  e3cc<fifdi>Tg^1>' r  leurlvpf  ^  p^^i  f*:>r  )■ 
L'ti  xvajchfd  with  great  care,  eud  every  elTnrt  ii>^etl  ty  irii^orr  ihc  vt-. " 
i  xyrfTk  (il  Ihis  nnturti'    The  "vvhole  i*  prtiiifd  uti  fine  white  pufHir ;  ati.j,   .     .  _     .  .     .   „ 
nim^  111  evt>ry  tc^p^et  i»o  great  mt  improvtiiuciiL  civef  former  iMueSt  U  i*  ptceeakmd  mi  liiv  or^jui 
xcueduij^ly  luw  pfice< 


Wtrwf  tctnTH'  itefirdiAtly;  it  UHH«nFmirnhle  wor1t» 
jtid  inJjtt'ir'iisnMe  to  all  litem  rv  medieMl  mtn.     The 

fc|.,L  ...  „...,..i.  (...-  i.„.,.  i.r., -,..i  ,.....=.  LI  ..  ^..niMliin^ 

''  \  w  Ijorq 

4  .t  nti  hu- 

::  .  ...  iiiii,.^  .1^  ,,ii,  ;-■  .■.,.  ■  i  .  ■•'    iht  irniiie 

y  i      Hwittfti  TintM'firfri't?t(  f  roTn  tinie  t^j 

t  ngliRoa'i '*  Wedicnl  I.ej(ici!>n*^  vill  IftKt 

fi»t  t .  ;ri  Miia.— irWiuA  and  Fofet^ii  Mtd.Ckirurg. 

Th<*  fact  thnt  rhis  rxpi^Tff^Tit  and  lenrnfd  wnrit  Kctb 
jmaBtrd  thfi'ii  .and  lliat  u  nintb   ir 

reudttcil  a«  •"  iitindi.  of  the  jitildic-, 

ItosiurDf.  I  by  thi?  medienl  pm* 

t'ettiU  •  SI  i n  I :  r  t .     I L  if  A  bt*ok  w li ic h 

wiJI  \if^  v(  t:.-  •  iitud^at^  in  tt-flirKinu 

him  the  irjrii|,,rj^'  I  ;'  :il]  rht'  t(i''Niijcii!  t^rrtn^  used  in 
mt^tlif  lilt',  nn*[  wdl  b«  vt  no  ]f?*i  iiac  to  tbc  prncli- 
tiirner  whr  dceirpa  to  kf?ep  liinii^tf  *«n  n  levrl  wirh 
th?  advftue^  nf  m^dieal  ■cicacc*— Lo*<fa**  Mtdicai 
Ti-tnrs  ami  Qaztitt, 

Vii  taking:  lenvcof  otif  ftuthr>r,  wp  fee)  cntDp-ell^d' 
lo  eotifera  tttitl  lii»  wurk  l^'arA  eyidfMiC'e  i>f  ulniriiL 
ioc;  red  (tile  lit  bur  hairitijf  been  (jcb  lowed  iipim  tti  rum-  . 
pcwitJun,  —  ^iUjthtitfh  Jttumul   of  Mfd.  Siim^ts.} 

A  rmniclc  «>f  liibnr  wnd  inrJiiatry  Jn  i^ne  who  hni 
irrilfm  nHr  nntl  VftldtriinLiui  wi^rlift  oft  ni^rly  evety  | 
bfwnrt,  '.  iffiCLriiceK    Tlierc  cotild  he  no  mnpe  I 

UieA^I  '-  iludPiit  or   prwctitjnuer,  in  th*  , 

prfvi:.  :  M|te^  lliun  unv  in  wliicli  would  bt:  > 

t'nuiail,  I  [J  n.jiiirii  Tj  lo  the  ordlnnry  uieiinin^Mad  deri- 
ftition  of  iiJiCiliLvil  tf^riui — to  lanny  of  which  arv  of 


'  rendef  I  to  ill  pee  ill  mr  merila ;  and  wa  amd  Ai 
,  litiEcF  oHirc  tliim  itntei  in   rfftr^n^^i  t«i  iba  aff^ieit 

remtue,  that^  notwithii.taiidtiiff    Ike  larfta  Rudititmi 

pfeviotitly  mnde  to  it^  jso  f^wer  ibny  foar  tiilfia' 
I  Jii^nd  tsrnist  not  to  h«  foond   id   tti#  pr4«ef4iif  «4^ 

tion*  tuf  contained  in  Ihc  v-l  ■■-  '■  ^ —  -r  — 
[  WhilB-t  it  iw:i  wotiflrrl'ul  num.:  t'j 

enid|[iim  and  iDduflUy^  it  u  »»:  a 

I  prncrical  utility^  ai  wp  '- —   '  vi 

i  rearb,   and    tniilEfl  very    !  it, 

I  n^arty  nlwnyi  ifidifiyf^  ia  ii.  «:<>-  n  t  >ctjt^ 

,  — ^rtrts4  aii4  Fonifn  Ji|(d**t  i  »* 

tt  ha«  the  rnre  mtrli  Ibtit  it  '  '  no  nnt 

in  the  Engliflh  Iniiie-orrfe  for  i^  -nt 

rf  refrrencei,    Tlic  ternii  gen.  *n 

phy tics b^|[ lent  and  palho1ii|>IeiiiL  >  et, 

at  tlie  author  jnitly  obiervet.  t<i 

p'lFflr'H.p,  in  thii  woTka  Ricrc  rli  t, 

I  ivhjehn,  whilft   it   inslruett  Iticn  .>- 

I  b>ftrt  fdTDiihet  him  with  a  hi'.  iil 

'  inrorRiiitirn.    The  Batlirnf -t   |i^  -t 

',  periy  appreeiateJ  hy  hi»i«\vf,  .  jf 

can  only  co&iirni  their  }■:  t 

.  Ihi«  mutt  uiefu]  TolaRif  ' 

Zantie  r«adert.    Noawtlicu.  ,,  .v.  ix 

'  without  it, — London  Mrd.  iJatwtu^ 


It  it  cenainly  mora  eomplcte  and 
thuD  any  wilh  which  we  are  actj 
Knpllsh  latij:;fiage.  Pew.  in  fttet^  r- 
bel  ter  q  a  al  j  R  r  d  thua  D  r .  I)  1 1  n  cr  S I  ^  "c  . 
tinti  nf  iuoh  a  work,  I 
,    '     ►   ^,  -■   ^    .    ,  teveriajF*  and  ■ecarate^ 

-^-nriPr  .Vt^-rtptl-Tt*  of  Iheir  (   i^^^    p^^„[;^,^     j^l^^^^    ^^  . 

:.ad  much  ,,^rrV,r[ni- net- ;  whit^,  at 
"■'  ^*  "^^  !  iiarity  with  the  wntia^t 
r  kametl  |  it  ninairrt  of  our  arl/' 


p.    -.  .  i  ;if  i.;;r  ovv^r     isi  Jriri ,  bi  iiLi  ^vbo  tifcay 

li  I.  ..!■;:  |i.ii  ifi  a^certuin  the  meantnji;  of  any  wi*rd 
tif-i  i:  ';-  ::  n*  the  many  branclifi  of  mffilieini?*  Prom 
:l  .  :i.  >  ■'■:  ]  •  i:»imDntioa  of  th«  preP'^at  edilioa,  weeaa 
u.M  .  r  i..r  lU  accuTacy,  «»nd  for  iti  twinff  brouflit 
qu^U'  ij|i  ['<  titedateof  pubticatii<  n  |  th<< author  itatea 
ia  hifl  prefiiCf;  thnt  heniiendLirti  141  li  nhoutritur  thou- 
■and  lerma,  wbieb  ore  not  to  i.c  foimd  in  thej^recf- 
iliniT  oa«.  —  X^mfrf  141  Q*MiFt«rf^  JowTntU  </  M*^diKal 

Oa   the  appeamiipp  f^  thf  I'ttt  edition  of   thii 
valuable  worJCj  wa  directed  the  attention  of  oar 


—  dmtrUm 


the  exuct  utnge  of   th^  ' 
and  the  vnriimB  modi  ft  c  . 
inology  hai  BJider|tobe  v. 
riea  or  the  nroarp«f  of   nj<|i.rk*v 
Journal  Bftht  tft'ltcAt  Sfitntit 

Out  nf  the  mott  enmpl^te  and  enrpioaa 
t!ie  eoltivaton  of  medlciit  fciea^«.      "^ 

JOMfHnl, 

The  moil  comprehenti^e  and  beat  Biwliak  Dif* 
tioa^iry  nf  medt  call  ter  nit  ex,taat.^£aijiraJ#  rT'"*"f** 
Journal, 


IT  TQl  BAMS  AUTBOK. 

THE  PRACTICE  OF  MEDICINE.     A  Trcatiae  on  Specm!  Pftthology  md  Tke- 

ra  peu  I  i  t's,     Th  i  r d  Ed  i  t  i  on .     1 1 1  t  wo  I  a  p^i*  octavo  vol  itfiiej^t  of  £  fteeii  h  1 1  jidred  page* . 


Upon  eirety  lot>!e  embraced  in  tb»*  wiitk  tlietuteit 
Irforrntition  will  ho  foand:  earefutly  potted  up. — 
Mtditat  EZAmiitir. 

Tlie  stadent  of  meflictne  will  find^  in  thete  t^wo 
frfffani  volnmeaT  a  mina  ff  fact*,  a  «i1k  r.ris:  *>( 

SreCff^ta  and  advice  from  tbewoiU  ot  i 
\nt   will  nerif^e  aim  wUh  tournfe,  %v,>:'- 
direct  htm  iu  hit  tffoTU  to  itUtVe  iVie  ifvVi,  _.    - 


fering  1  of  tbe  vttt,—So3$im  Mf^itmt  mm4  Bm\ 
Jemmtd* 

ft  ia  certainly  the  mf>»lconip|«^ie  iT^vtiaeuf 
we  iiaveiiay  kn^'wl^jj^e.^^WiUfwn  J«m*miti  */ 


AND   SCIENTIFIC   PUBLICATIONS. 


DUNQLISON   (R05LEY1,   M.D,, 
Vrfifcstdt  of  lDttittit<?i  of  Medteiu«  m  the  Ji^ffcrtiiQ  Afed'icat  Cnll^^e.  rhilndclplim, 

HUMAN    PHYSIOLOGY.     ScTentli   edition.     Thoroughly  revised   and  cxten* 

Bjvtsly  rnodiflej  mid  enlflrgeilj  with  iie&rly  five  hundred  illu&lraUgn^.    In  two  Large  and  hattd^ 

lomely  pfiiued  oclavo  volumefj  ctMitainiu^  at*»rly  1450  page^. 

Jt  bail  Irvng  flincp  rakm  rtuik  as  one  nf  the  inetfi'  ^  PI) j^s u4n f y  iii  the  EnghMi  Irtn^utitfet  And  i«  biifhljr 


credJTalib  tt»  Lhe  author  aAd  pu 
The   mott  eomp]rt«  nnd   nntiAractar^r  lyvtem  4)f 


The  bc»t  wfirk  of  the  kind 


in  the  EngHfli  hut^ 


nnjrurigj?.      1 
fur  the  bfit  text-hc><ik  i>f  |ihyiii4v|(?|ty  i«Vcr  puhliHh**il 
in  thiH  cnuDtrv^   U  but  eebrvjmf   ihe  teneruLl  truii- 
Docif  of  thepmrcMion. — N.  Y.  loumal  of  Mtdicine . 

Thefe  {»  no  i^nj^lc  bnok  we  would  recommend  to 
the  fttudent  of  phvBicrjrin,  w^Lh  ^runter  einnJiicJenee 
thftn  thf  prracntt  Wcniix*.^  in  it  uill  !m'  fnnjinl  a  mir- 
ruf  uf  almnit  ev«ry  itnpdrti'  'ji^al  wort  (nf 

Uieday.    We  moat  <*ordi:)!l  mi  the  work  I 

lo  evfsry  member  of  tb«  pr*-  iJ  tto  •Uuk/it  ,      The  mowt  full  and  colnpletv  »f  itetn  (if  Phyviolo^ 

liiould  be  witiidut  it.    It  ii  ike  *;iJiiiiiieteie  work  on  [  in  our  langaage.— H'cjl*™  Lanctt. 

BY  THlt  SAMTE  AUTItOtt.      (JiWf  Is»H^4.) 

GENERAL    THEHAPEUTIOS    AND    MATERIA  MRDTCA;  adapted  for  « 

Mtfflit?til  Text'boofe.  Fifth  editiim,  much  improved.  Wilh  cnt*  liuiidred  and  eighty*i!i«vt!n  illua- 
t  r  ai  kins.  In  I  wo !  n  rge  a  nd  Imn  dM»mel  y  printed  oct4ivovols., of  abuulllOO  p&ge^. 
The  new  editions  of  the  United  States  Pharmacopfpitt  and  those  of  London  and  Dttblm^  hare  ren- 
dered nectfii^ary  a  thorough  revision  of  ibts  work.  In  acaompli?^hing  thin  the  author  hasi  spared  no 
paiivH  in  rendering  il  a  compteie  exponent  of  all  that  is  new  and  reiiableT  htith  m  the  dep^trlmentt 
of  Thempcniic#  and  Miiterin  Medtoa.  The  bcNT^k  has  ihitH  l^eeit  #Oinewhat  efilurgcdf  and  a  like  im- 
ftrtivement  will  be  found  in  every  depurt  me  til  of  tli;  mecbamcal  execmbn.  A*  a  convenient  leit- 
book  ffir  (he  student,  tbere'bri;,  coniaiuin^  within  a  nic>derate  eompnt^t^  a  t><ati^raeti>fy  resume  of  its 
Unp47riant  t^ubjeet^  it  is  agiLiu  pre^at«d  as  even  mora  worthy  thati  heretofore  of  the  very  (jr^al  favor 
which  it  has  received. 


I 


tn  this  work  nf  0f.  0ung1isnn,We  TeengmijEfl  the 
ume  uDtiring  industry  in  the  coltection  and  em- 
bodying of  fncttt  nn  the  tevernt  in^Jei^T*  nf  which  he 
treittii,  thnt  hai  heretitfr>fc  diatini^uiBhed  him,  nnd 
we  cheerfuHif'  point  Ut  thewi  voluines,  jib  two  of  the 
Ru>»t  interest  tnjor  that  we  know  of  In  noticing  the 
additi^'Qi  lo  thUr  iht^  fourLb  ciiitjon^  there  in  very 
little*  in  thti  pmiiHlieul  or  Kntiunl  UteriLtute  of  the 
profeBaiiKn,  published  in  the  interrol  which  hni 
ebipBi'tJ  Biiicc  llie  luiie  of  the  firtt^  thut  hai  t'scnped 
the  eortifoi  ieareh  of  the  aathor.  As  a  bonis  Cut 
reference  I  it  ii  inVAlaAbli.^CkarStttfn  Mfd.  Jaur- 


At  a  text-book  for  itadentif  for  whom  It  H  pmt^ 
tieulnrly  dcitigoedT  we  know  of  none  titperinr  to 
ith-'S'i.  Lotfit  Miidic(tl  and  Surgical  JaiimAJ'd, 

It  purporti  lo  be  a  new  edition,  byt  it  1a  mther 
a  acw  bot)k»  m  greatly  hiii  U  heen  iiapnn'eii^  bo  Eli 
in  the  emonnt  nod  quality  of  the  matter  wincJi  it 
eoalaioff. — ^Y.  O.  Mtifical  and  SMrgUat  J^nrAoi. 

Wc  botpeak  for  this  edition^  ironi  the  {^rofeiiioui 
an  mcreaie  wf  patmnage  oyer  an*  of  ui   fornier 
tmtm^  on  aee:ount  of  its   inereaieid  merit. —  iV.  Tt* 
I  Jemrmal  tf  Mtdidn*, 


Jt  maf  be  afiid  to  be  iht  work  now  upon  the  inb-        We  eonsider  thiH  wofk  aaeqaa])ed.^-£0ilf!>fliliitf« 
jeeli  upon  which  it  treat*.— tV**£«ni  Lamcei.  '  amd  Surg.  JourHttl. 

BY   THE   5ASIK   AlTTaoH. 

NEW  REMEDIES,  WITH  FORMULA  FOR  THEIR  ADMINISTRATION. 

Siith  editiottj  with  exienfJive  Additions    la  one  very  large  octavo  volume,  of  over  750  pageE*, 


One  of  the  moit  OBeful  of  the  au^boT^a  worlEtf^— 
Sauttvim  Medinal  artfl  Surgieai  Journai. 

This  well -known  and  Btandard  book  hni  now 
reach^'cJ  iTn  sixth  editioOi  nnd  ba«  l^cen  colargt;d  nod 
improved  by  the  inLrodurtion  of  all  the  recent  gifts 


d  I  veil  Bet  nnd  fnr  remediea,  wit  I  he  fotinil  greatly  l4 
cnhanee  iti  value .^iVew  York  Med*  Gn^xHU* 

The  great  lenmlng  of  the  nathor,  and  hii  rcmofk- 
abk  iniiiittry  m  piiihin(i^  hia  Tepenrehei  into  every 
iHiurce  whence  inriirEiiottOQ  ii  dcri  tablet  huA  «nablea 


to  tbeTiipealiei  whieb  the  latt  few  year*  have  ao  i  him  to  throw  together  an  exteniive  snaai  of  faeti 
richly  pfoijyced^  includiog  the  artiicnithctJC!  ageuti,  i  and  ttntementii,  aeci>m|maied  by  full  fefercnee  to 
4c.  Tliii  tilaborute  nad  ysefal  volume  thould  be  authoritiei ;  which  UaC  feature  render*  the  wofk 
found  in  every  m&clieal  Iliimryf  fur  an  u  bu4>k  of  re-  practieaily  valu«bk  to  jDVeBtig^QLuri  who  ilekire  to 
ference^  for  pbyiiciant,  ft  it  tinnurpnitii-d  by  any  examiaetheorlglaul  pa|]erM.— TAc  ^.r^rrieait  Jimrital 
Other  work  ta  ejtiatence,  ajid  the  double  index  fat  \  9/ Pkarmaef. 


PE  JONGH  CL.  J  J,  M.  D.,  &c. 
THE  THREE  KINDS   OF  COD  LITER  OIL,  comparfttivelj  considered,  with 

tbeif  Chemical  and  Therapeutic  Propertiea*  Trani^lated,  wilh  an  Appendix  and  Ca*<?!»j  bf 
Kdwaxd  Cakey,  M,  D.  To  which  is  added  an  article  on  Uie  imbjeet  from  ^^Dii^lifioii  oa  New 
Bemadies.^*    In  oue  amail  l2mo.  volume,  extra  cloth. 


DAY  CQEOAOE  i.),  M.  D. 
A  PRACTICAL  TREATISE  ON  THE' DOMESTIC  MANAGEMENT  AND 

MORE  IMPORTANT  PISEASES  OF  AUVANCED  LIFE,  With  an  Appendiji  m  a  new 
ami  i^  uQc^f-^  fi  1 1  m  odtt  of  trea  i  ing  L  u  mbtigo  ujid  o  ther  foriitA  of  C  hron  ic  Rhe  trmati^j  m .  One  vol  u  m*  ^ 
octavo,  226  p^es. 


FRICK  {CHARLES),  M,  D. 
RENAL    AFFECTIONS;    tUetr  Diagnosis  and  Pathology, 
One  volume }  royal  i2mO']  estra  cloth» 


With  illustrations. 
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BLAfTCHARD  &  LEA'S    MEDICAL 


ERICHSEN    (JOHN), 

Frut^iior  of  Surgery-  io  UuivBriity  CoU«f  f,  Ltm&on,  i^e. 

THE  SCIENCE  AND  ART  OP  SURGERY  j  being  A  Tef-atisi  on  Sumica* 

[wjuiiiFS*  DisEASi^s*  AMTJ  Opi:BATiONS*  Eiliied  by  Jo«i  H*  Brinton^  5L  D.  Illuslr»te4  Wiil 
three  lititiriiPHtJi  hue!  efevt^n  en^^mvijigs  oa  wc^fKl.  In  tjn<:  large  snd  b«j»d9ome  c>ctftvo  rdlutae^  oTi 
over  nine  hundred  t?lo#ely  prioled  pag^s.    {Just  I.f*iHfil/i 

wile  lirilJ  n  fliJu^ 

%au  wf  rtcDttiiiicitd  II  m  inotP  win-. 


Hi*.  Ml  nut  liymMe  jiMltrmfiU.  decid*'4ly  ths  iittti 
book  of  ihe  k  iriil  hi  iltf  Kri^lifh  lan^Hi^e.  Sir^ngt; 
Ihjtt  iu*t  iufli  1ioq|(tiiir4g  ii.oN>l\f'rK?r  produced  by  puli 
he  ii-iich'*r*  of  ftur^ery  lu  ihif  couniry  ainl  Grfsit 
HrJiflhi  liidPFtl  il  !■. «  milfcmf  ^r^it  ti*lmiUlimeTit. 
hut  f\a  k«¥  true  ihnn  ft'ioiii^hfni^,  Ihfil  Qt'  the  mmiy 
wiirki^Dn  Ritrit^ry  r^^iHiti^ifth^d  in  ihiti-DUniry  witliiii 
tin?  Iufi  finee^i  ar  iw<!ii»y  yeor*  ms  ti*x^book«  for 
ntpdi«^itil  «liii}ciiT9,lhip  h  theoMly  one,  ihvi  even  «p 
pru^imNit:»  Id  lIk  fuJfiiEneta  of  rhe  pt^ciilinr  wmm  of 
young  men  luhicmnTijig  upon  ilie  ^luiiy  of  tiii^  liriiiirh 
Of  I  he  proreffioiiH—  WitsttmJffUT.it/Mea.  anul  Svrgrry. 

Km li racings  us  wjll  lie  peff*i?i%'«K  tde  wholit  wuts^i- 
ca!  domftin.,  niul  ewch  riii vision  of  iiMilf  aJmnPi  com- 
pleio  iirid  perf'*cr^ipiiph  crhuptrr  fall  niid  4>;xpJtcil,  CRfh 
tultjrei  fftiLbfitll)  rxliibili'd,  wa  cun  only  ejpre«i  our 
ejtiifniili;^  i>f  ii  m  ihe  Ai^K^re^jiie,  We  L-onhider  n  mii 
excrllent  eoiiirilktiiicin  lo  fiirgery^  an  probiilily  iht 
b(?»iAw>g1e  volume  now  eitaiit  on  ihe  ^uNjec^i,  and 
wUh  grent  plemiure  we  «dd  it  io  nar  Itxtbooki^ 
N^a*hvii!M  Joumnt  ef  M^f/itinr  and  Sur^irjf. 

liAVatni*  ii  ([neatly  enfmncFd  Uy  a  ir«^ry  popiDu» 
ift'ell-ftfmiiuffd  iikdex.  We  rL'gard  thim  rh  one  of  ihe 
mofl  TftftiKJtIe  coiHrilmiiopia  to  modern  mrgery.  To 
0110  eotetrng  hit  uc^iriiJJiid  of  practice,  we  irgard  il 


in4»ft  I 


Mee  lici  in  mch  puna  of  llie  roui 
rnr«lv  enrounier  cm»et  rtr(|uiriiig  « 
menr'— Sif/lfiww/l!e^ 

Prof.  ErichKti^t  worji,  Tor  il»  hiMt  ^a*  "O*  ^o 
ftiup^«f«d  i  his  nine  buiidred  ttnil  ciffM  F^^^  P 
fo^^ely  iliu»lrared.  um  fifh  m  physMogti^dli  pfli^o^i^ 
gical,  and  opirratiwir  f«^i:f  *t:on?,  dorlniicKT  ^eU.il% 
Hiid  pTore*»e» ;  imi'd   -^  "  i  relijilile  tc*niiTe.# 

f 0  r  in  form  ai  I  ON.  l>oih  h  •  i  <d  «  o  rK«'«>ii  ^  m  ih4 

liou  r  of  peril  —  A^  O.  M-  -:   Jifitrnai 

Wenre  arqaololed  witii  n^ii  ifEhrr  wnr^  wWr^i* 
wi  mt*ch  RfHnd  aena«^  Anami  princ+ple,  and  pfwrJieii' 

iDferenccEi  atntnp  every  puite^.    'T<'  Ri^    •*-  '  f  t^"* 

Volume  W"»yld  l«e*i«e]eiB;  tnujy  1^  ^ 

injiiflfjee  tu  n  piuduelirm  which  ^^  '' 

nil  oLl>«ri  Pit  the  prr»en(  dwy,  jind  -  ■  f 

C4>iiii>k'Ee'  lltnn  the  inuny  exctlleiit  Ut:.iLiae«  ui  ti 
Kngliiih  iind  SculGh  BurgeprLi,  and  tbia  la  ao 


I 


ELLrS  {BENJAMIN^  M.D. 
THE   MEDICAL  FORMULARY;   bemg  a  Collection  of  Prescriptions,  den  ti 
fnym  Ihtt  writing!'  &f\d  practice  of  itmny  of  the  mo?«t  eminent  phyftician*  of  America  Bdil  Eurot 
TtT^geiher  wiib  the  uiiiml  Dictiiljc  Pre  pn  rati  on*,  aiid  Aniidmes^  for  rni*on#.    To  whi*.'ii  i*  ftdJ 
an  Appendixt  on  the  Endt^rmic  use  of  Mcdiuinefit  and  on  ih*?  lise  fifEiher  und  CliiornP"-^!'!      Th^  J 
whok*  Dceompaiiii^d  with  a  fifw  br its f  Phurniaceutic  and  Mtidicnl  Obiter' vni ion »*     Tt  • 
PcviVed  and  mnrti  exletidfd  hy  KoBEftT  P,  TuoMASt  M,  D,,  PfOl'e?iHir  of  Materia  M' 
PhHadelphifl  Collt^gB  of  rhafmaey.    In  oJie  neai  octava  volume,  uf  two  htindr^  and  ii4j]eu->L^j 
pilge^.    (Lateiif  Ijixued.) 

U  wm  pror*  punicwlnrljr  niefiil  io»*'  '-■-  '"4\ 


Afler  ma  txhmitmtitya  of  the  new  matter  and  the 
iUerarionti  we  tirli^ve  the  repntiitinn  nf  the  wmk 
built  up  Ijv  the  iiiitltr>r>  nnii  the  JntP  dtMUnf|:fji»hfd 
eititiir^  will  ^tiatinue  in  fitniriili  unrftr  the  Quspieea 
Iff  rlie  pretriDt  tdittir.  who  b«k  the  incluilry  nnd  nf^r ti- 
me y,  nnd,  we  wf>uld  aay,  ciin«r'i«iiiiinitiirs»  re^ftii* 
lite  for  the  mpmiaible  tajk.^jlfwricBfi  /piinuii  of 
PkaTjnacf.MtiTch^  1854. 


\i*ur\K  pnictltionera.fli  tKeim«l  ittipori  ■ 

UonM  f'inpE' ved  in  miNflrm  pnictlee,  wti. 

tered  tbriMi^h  iiiir  mefUpiil  iHeffllun*,  Hf 

leeled  nml  r'nivenJfftiK*  j»rrnn^ei|  for  refef«l€e.- 

CkarUnom  Mtd,  Joumit  amd  Mtvitv^ 


FOWNES  (GEORGE),   PH.  D.,  &c. 
ELEMENTARY    CHEMISTRY;    Tbeoretrcal  and  Pructicd,     With  nxina 

j!JU!itpatioT!s      A  new  Ameriran,  from  the  liiJit  aiid  revjf^ed  L^mdun  edilion.    Edited,  wirh  AtWi 
tions,  by  Robert  Bridges,  M.  D.     In  one  lar^gx*  royaJ  l2mo.  volmne,  of  pver  .VtO  p»g«i^  wiih 
wood-eul*,  #beepi  or  extra  clutli.     (Nme  llemij^,} 

The  work  iif  Dt,  Fowb^i  h*i  \mg  »**fh  h«rn! 
the  pobUr,  anil  fu  muriti  have  1"^*"  '"'l'^  ic^prwl- 
nted  nt  the  hell  text-brt*>i£  cm 
rxislei^ce.     W<*d(i  nr«t,  *>f  <fOHr»*^  i  ffliil 

tuperJEir  to  the  ^►Fltii  df  Bniiidf,  i  ,    1  umt^fi 


. 


We  know  nf  nn  better  text*lM>nk^  eipecinlly  in  thf 
diffienU  department  nf  nriHiiic  ebemiBtryi,  urnnu 
WliiHi  It  11  parliciilnrjy  fttif  and  tftl^iifaetory.  We 
wmild  recrmiTnend  ic  to  lirpeeptnrt  ai  a  eapitiil 
'*  ftJTice  botjk*'  for  theif  atudenta  who  are  bf^ritineri 
In  Chemirtry,  It  i>  tnpLiJiitly  inufilmted  with  ex- 
Cfikiji;  womlcoti^  »iid  alUi^iethpr  ntknirabty  "got 
up.**— JV   J.  MeditiMl  HtpaTier^  Mnreb,  li§54. 

A  Btanrjard  mflnunl,  which  hat  Ifto^  enjnyrd  the 
repuLtiticin  of  ernb^tdying  much  koitwl^'^ffc  in  a  Am^ill 
ipnce.  The  anth^ir  hniafhievcd  ihedifficoll  tUBk  nf 
eoodt-ntqibm  wjrb  moftiarly  t»nt  Hi  a  tuxik  itcon- 
cike  witlinut  being;  dry,  and  brief  wiLlioul  lieinf  twi 
di>gmjitle&t  or  feaera].-'FifT|riM('a  Mtd.  amt  Surgical 


Grrff»rjr,   of  Gititiin,  but  we  nty  itmi^  n*  ■  w<>( 
for  afUMenta,  it  it  preferable  to  may  of  them — L**^ 
don  Jovmal  of  Mtditiiu. 

A  work  well  ad H pied  to  the  wnntf  uf  f  he  aiiidenltl 
k  ia  nn  exfeltent  expnftition  t*f  the  tJ-n^f  ii;i>ciTi£tei,| 
iind  fnrti  nf  miJ*lorn  eberiiiBtfy.  Tl^ 
41  ad  mil  iniire  the  efjafl*oirJ  y«i  . 
jnwhirb  it  it  written,  ahartive  n 
very  properly  ur){ed  ngi^inEt  moit  iTtiieUHls  nnoed^l 
^npuln  r.—EdiHlfUf£h  Monihtv  jQMrm*t  «f  Mtii^mW 
Smitnct. 


FLINT  (AUSTIN),  M.  D,, 
Proftnnr  nftbo  Theory  ood  Proettreof  Mudieiue  in  the  Univeraily  ofL'^iti.ft^ille,  Ae« 

THE  PRINCIPLES  AND  PRACTICE  OF  J'HYSIOAL  EXPLOKA'nOS.j 

Applied  ro  I  he  Difisrno'^i^  of  Di?*eni<ea  affecling^  the  Uf|fam  &t  llespirmtioti,    hi  m\^  handmmmf 

oot a vo  T ol nine ,     ^  A'ipsr/i^  H eofiy  ) 

The  ffpuiaiiirti  alftady  neqiiired  by  ihe  author  wifb  respect  to  hli*  r&searr  h«  d  ' 

lopk'-'i  i?^  f^uHit  icnt  g^uarauli^  thai  be  wilf  aceompli^li  bis*  nbjVot  In  pre?ei 

-^iM>d  prflciieal  lexidiuok,  which  will  foeililHte  Ihe  aqqiiiremiitil  of  a  fcjiowk^:^..  .,,   ,.:. ,.„ 

jecl.    The  work  wiU  be  ready  in  time  for  llie  Full  Mstj^^juu*. 


ANU   SCIENTIFIC   PUBLICATIONS. 
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FERQUSSON  (WfLLTAM),  F.  R.  S., 

1*rareiftc»T  oT  ^ur^ery  in  Eiii|;>  Coll^g-ft^  LcmrloD,  &c. 

A  SYSTEM  OF  PRACTICAL  SURGERT.     Fourth  Americaii,  from  the  third 

Diiil  Efiilargecf  Loiidim  i?diTioa.     tn  one  tar^e  and  beatttirunyprm ted  (jciavavolumei  oi  about  #eveB 
hundred  ptigv:^}  with  lhn»!  hundred  und  ninety-thrte  handt^uiite  iltuii^Lriiiitionar.    {Jtt^t  IitsHed.) 
Thuf  mf^t  importimt  subj^U  in  connect  inn  with 
bmctical   lurffery  wliicli  have  hctn  morr  rertfntly 


bnndgtit  und«r  Ltie  nnticp  of^  M-mi  iHACira«ed  hy^  the 
BurgeniiJi  at  Grt^t  lint'iin,  arti  (uUy  nud  t]lipn«at«»ni- 
ntery  codaidercfl  by  Mv,  FerguiBtia^  and  tlmi  ^hiFh 
wni  before  wimting  hns  now  betn  luiiplieilt  i^  thAl 
wcr  eitii  nci\ir  Lctok  v\inQ  it  as  h  work  no  prut^tlpcil  sur- 
wcry  inatrad  of  uiie  on  optrutiv^  turg-ery  a^utc. 
TlifTff  wii»  ■nnto  ^rnund  formerly  for  th(*  nomidaint 
b«rnre  iiElad«iI  to^  tliBt  it  dwelt  tmi  exclusively  on 
op«nitJV6  tiiT||«ryj  but  thU  d^fefi^t  imow  fFmi^ved, 
and  I  he  Ixiok  la  more  thnn  ev^r  adapted  ffii  the  |>iir* 
|»cMeB  of  the  prncLitiotitr}  whether  be  eitnGoe^  bint' 
■elf  mnre  «irict1y  lo  ihe  i;^nitivr  department,  ur 
fnllowi  miTf ery  nn  n  more  camp rchent lire  Kule. — 
Mtdicii  Tirms  and  GaxttU. 


Nil  work  w»B  ever  wTJrten  whjeh  innre  Dearly 
eumprebeiided  the  n^fcenBiticB  of  the  ptinf^^nt  one! 
pTuclitioDt^r*  *nti  wai  laftro  <;»refu|.ly  nrrnnged  to 
thAt  flinf  lepurpntQ  thaa  thia. — ^.  If.  Meif.aiu/  SHrf. 

The  ndditlnti  iif  nrnny  new  pnffea  makflJi  thii  work 
more  Uianever  intjiipeniable  ro  Uieitudentajid  pimc- 
tilUiRCJ, — Hanking^ M  d^alracl. 

Amrtnf  the  numerouA  worki  npna  lurfery  pub- 
tiahrU  of  lal«  yonrt,  we  kn"w  of  none  we  value 
tntire  KigMy  tbati  the  noehrXnte  iim.  li  it  perUaps 
the  very  b^egt  we  huve  for  a  (rixt-book  nad  fi>r  ordi- 
aary  fefcrenoe,  bein;  ooni'ise  and  emineatly  pmotl- 
caL^^JSaiil4cni  Mtd*  and  Surg,  Jottmal, 


,  GRAHAM   (TMOMAS)|   F,  R.  S., 

Profeiior  of  CLiemiitry  la  Uaivcriiiiy  Colk^e^  Ircnttdonf  Ite. 

THE  ELEMENTS  OF  CHEMISTRY.     In chdiagtheupplicuti on  of  the  Science 

to  the  Arls.    Wiih  numerous  illu^lraiions.    With  Notes*  end  Addiiioust^  by  HouEaT  Bittsoi*, 
M.  D.,  Ike*  <^c*    Second  American^  iFiun  ihe  !:^econd  and  eidarged  Lundoii  ecljiiou 
PART  I.  {Ltififff  /jtMJk/)  large  Rvo.|  430  pugesj  185  iltu&l  rat  ions* 
PART  II*  {Prfparhtg)  to  mult'h. 

The  gf eat  cbangeiii  wbieh  the  science  of  chemiiitry  bns  undt^rgone  within  (be  tai^t  lew  year^^  ren- 
der i!L  new  editim)  of  a  t^eati$^s:  Hke  the  preR^nt^  alniot^t  a  new  work,  The  author  has  detroted 
*averal  years  lo  I  he  revision  of  hi*  rreati^,  end  ha*  endeavored  lo  embody  in  it  every  fael  and 
inference  f»f  imporiance  which  hnr?  been  obiter ved  and  recorded  by  ihe  j^reat  body  of  chemiciil 
investigators  who  are  so  rapid fy  cbaTi§;^iiig  the  tuce  of  the  pcieuce.  In  ihi*^  manner  the  work  baa 
bee  a  great  ty  tncreai^d  in  <\z^y  and  ihe  noinber  of  i  II  u^E  ration:*  doubled ;  while  the  latiort^  of  thi*  editor 
have  been  directed  lowardi*  the  introduclion  of  such  matters  as  have  escaped  the  attention  of  the 
atnlior.  or  ai*  hwve  arisen  fince  the  publicaUcm  of  ibe  first  portion  of  thii<  edition  in  London,  in  IS50. 
Printed  in  handsome  slyte,  and  nt  a  very  low  price,  it  is  therefore  confidently  presented  to  the  pro- 
fession and  the  studentWa  very  comptete  Q»d  Ihorou^h  Lexl-book  of  Ibis  impcmatil  AubjecL 


GRIFFITH  {ROBERT  EJ,  M,  D,,  &c. 
A  UNIVERSAL  FORMULARY,  containiDg  the  methods  of  Prepanng  tnd  Ad- 
min isiering  Ufllcinal  and  other  Medieines.  The  whole  idapie*!  to  Phy^ieintii*  and  Pharmaceii- 
1if«l9.  Second  EditjoNt  tboroti^hly  revised,  with  tmrtierou^  additionsj  by  RoaEax  P.  TtioatAa, 
M.  D.|  Prt»fe^f*or  ofMaieria  Mediea  in  the  Philadelphia  College  of  Pharmacy*  In  one  large  and 
handsome  octavo  volutne,  of  over  ^\x  hundred  poges^  dotthle  coluinns.     {Juxi  Issusd.) 

It  WSJ*  n  work  rrquiirinjff  myeb  periieverBncei  mnd  |  ft  ii  mie  nf the  iTto«t  ujKfd  beoba  a  toaiHty  prmulU 
when  puUJi Jibed  waft  look eit  upon  an  by  fpr  ibe  be^i 
wofk  of  iif  kiiMl  ibat  bjiil  iiwaed  rrojn  iho  Arauricaii 
prr»-,  beinff  fr«e  of  much  of  ihti  SrnJihy*  and  emhriie- 
mf  rno*!  of  ihf*  uoa  oHicinal  formu'iE  iiJictl  or  known 
in  iVmtTicau,  Eiif?lnh*or  Freneh  prticiine,  arianRed 
aiitier  ibe  heBri*  of  ihe  tevefm!  con*(iiuenlfVrug*.  plae- 
Inf;  ihr  Tcceipi  ondrr  it*  more  im^torluni  coanitiieitu 
Prof '^Hiomci*  ban  certainly  "^^  improved,"  ai  w**ll  k» 
BiJded  c»  ihift  Faramtnf  y,  iine)  hai  render^i'f]  ii  nddinoa- 
aJJf  deiiervinp^  of  ihc;  eonlideiiee  of  phiirniai.-euii»is 
aad  phyiicianA. — A/ntrican  Journtiiqf  Fh^rma^tf- 

We  are  httf»py  to  iiaiiouoce  a  new  mn4  impfovt-d 
edition  of  theit>  one  of  ibe  mo«t  vat u able  and  uteful 
workfl  I  ha  I  have  eniarnifd  from  an  Atneri<:an  pf  n. 
ll  wouH  do  credit  to  any  eoirntryt  end  will  tie  found 
ardiiily  useful ne*F  to  prnctiiion^rA  of  medicine;  it  m 
betier  adeplcd  lo  ihf'tr  purpose*  ihi^in  the  diijKOiaiD 
mt—SotiihfrH  Mfd.  ttnd  Surg  Jonrnal. 

A  new  edicion  of  ihi*  weH-known  work,  edhe^d  liy 


fL  Ph  Thomafl.  M  D.„  utToril*  oc^^aaioii  for  rt'itewiitv 
OUT  coinmeudalhon  of  »o  useful  a  hmidtmok.,  whicb 
oug:ht  to  be  univrrAally  Blyditrd  try  merliciil  men  of 
every  cln»»,  and  marie  use  of  by  way  of  n^ferf  ncc  by 
office  pupilm,  mm  a  siaodard  aulliorily.  It  hft*  bet^n 
much  enlar^ediapid  now  cond^^Mt?*  a  va»l  amcmni 
of  i»ecdfol  fliid  iieceP9iiry  knowledge  Jn  fmufi  ?om- 
pasB  The  morff  o^'tuch  liook*  lb*  h(*uer  for  the  pro* 
feaaion  and  th«  public  — iV.  If.  JUfd.  GazHU. 


i'»oner  can  powrbly  have  in  bks  jioaeewion. — M^diatt 

The  amouni  of uiefu  fevery+day  mflUer,  for  a  ptae* 
liriu^  pbysi^lnn.  in  ready  im^nenBEi. —  Bofton  M*4. 
and  Surg.  Joamnl. 

Thii^  it  a  work  of  •is  bmidrect  atid  fifty  one  pa^^^a, 
embnciag  all  on  the  «nltject  of  pfepnriojf  and  admi- 
ni«ierina  medieiiiea  thai  can  he  d>;iir4*rl  by  the  pby«i- 
ciaa  aod  pharmacenlial. —  Wattnt  lAintML 

lit  Fhon,  tl  ifi  fnll  and  complete  work  of  Uie  kimL 
and  ihould  |>*\  tn  the  hanrf«  of  every  phyttciaa  mud 
apoihecary.     O ,  M^d.  and  Surg.  Jaummi. 

We  ptedic  a  ireat  »ak  for  ihii  work,,  and  we  e^ptt- 
ciallv  recommetid  it  la  aJI  mniieat  teachQr».^*J£teip 
jHond  Strthoscopt. 

Thta  edition  of  Br  Gri^lU^ft  work  hat  been  ireaify 
improved  Ity  the  re^viiiiort  mid  ample  add t lion t  of  Orr* 
Thomas,  aad  it  now,  we  tiefjeve,  one  of  ibe  moat 
cornplete  works  of  U4  kind  in  any  lattKuage.  The 
afldruon*  amount  to  about  teventy  pof^ei^^  and  no 
rtforl  h«<^  been  D.pared  to  include  in  ihem  nil  the  f«- 
rent  improvemeali  which  have  been  iiubliihed  ill 
medical  JournaJt,  and  tynieinatic  treatis^A.  4  work 
of  Uiit  kind  appears  to  u«  indt'^p^iifahir  to  the  pby«i- 
eian,  and  there  in  none  we  rnn  moreeor^lally  recont" 
me  nd.—  N.  Y*  Jau  tntt  t  of  MMkirtt^ 


MEDICAL  BOTANY  I  or^  a  Desonption  of  nil  the  more  itnportant  HaDts  used 

in  Medicine,  and  of  ibeir  Properiie^^  Ui«eEt|  and  Modes  of  Ad tniniJ*! ration.    In  one  la/g^  octavo 
volume,  of '^O-l  |>age«i  handsomely  printed,  wiih  nearly  350  litusitrationa  on  wood* 


GREGORY  (W(LLIAM),   F,  R,  S.  E., 
LETTERS    TO  A  CANDID    LNQUiUER    ON    ANLMAL   MAGNETISM. 

Xn  one  neat  vol trme,  royal  r2in6.|  ei^tra  dulb.    ^.  2S&4. 
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BLANCHAEB  &  LKA^S  M^DlQAi. 


I 

P 


QROSS  CSAMUEL  DJ,  M.  O., 

Pfnfeuor  o(  ^iirger>-  In  ihe  Uuivenitf  of  LuuiivJIlp,  At* 

A   PF       '     '\L    TREATISE   ON   THE    DISEASES,    INJURIES,   AT 

MAI  if>NS  OF  THE  URINAKY  BLADDER,  THE  PROSTATE  GLAKD*  AjS't 

Till']  r i;  1. 1 J  ^  itA,    Second  Etiiiiont  revised  mn]  mui^h  enlui^*ii,  wiili  une  jjtmdreil  and  ii%liif- 
loiir  illij?»irfltKifitt.    la  o«ie  lurifi*  atid  very  hatid^amc  octavo  vuly^iie,  of  ovier  nJDc  hundred  piiffca^l 

The  author  ha«  ii\^iled  himself  of  (he  oppjrruniiy  BflTortJerJ  l^y  a  cntl  for  m  nevr  v*hti*m  of  ttill 
work,  to  tboro usably  tevii^e  Mud  nsndL#r  h  nti^very  re*i»(?<JJ  worthy,  so  far  as  in  im  pawvr\  ot  ihe  vi;r 
gall^ring  ree^piiun  whteli  hus  been  n*'cordi*d  to  ii  hv  ihc  prufefston.  The  upw  mmier  tliu^  add^, 
amotmtM  io  iL^rntiat  *ine-thifd  of  th«  ortgiuid  M^ork,  yflrhUe  Ihc  niimlitfr  of  illufhtiiwti^^  hJi«  J»4.tiu  mart] 
doubled.  Thew  addilitJiiK  pervade  every  paftinn  of  ihe  wi>rk»  wJiicb  Ibiis  ha^v  rather  (fi^^  r*^r . ,  i  d* 
a  new  treat  i-e  than  a  new  t-dition,    lis  its  |vfesopt  improved  fumu  ihefefore,  h  way  vi  < 

fjriiisenied  as  a  complole  and  reliiible  »t»rehuii*e  Of  information  on  thi»  imporMmt  clas*-  ^-  ^, 

and  aa  in  every  way  fitted  to  ninimaln  i!it?  pos^iljon  which  ji  him  aequirc^d  in  Ettivpe  mat  lu  i^ 
oounlryt  as  tha  standard  ofautboniy  on  Ihe  ?^ubjecL^  treated  oC 

Oa  the  appenrimtpaf  the  Arfll  crlition  rif  Tlnswnrkt  i  *wiiy  thi*  rep  rone  li ;  and  *f>  r— -i-^ -'-  » -^  "--It  ' 

the  IwnAinfj  Cngliah  mfdieiit  ft-viirw  ri^ 'fi^'t'^d  ttint  It  ^  bi*ea   fijllilkd,   that  Wfi  ir< .  ' 

woulil  Uf%vr  H  "  p'-miDnrnt  plni:'^  m  the  titr-rntare  of  ,  Groii*»  irentitcn  ptrmnart 

ittrfTcry  worthy  to  mnk  with  tJif  Lrit  Wiurku  of  the    of  Biirgerj',  wuilhy  to  rank  ivim  L.nr    ■ 

present  rtiife.^'    ThiB  prediction  hm  lifcn  Jimpff  fiil- i  the  tiirci4-nt  u^c.    Not  int^rt^ly  ti  the  n. 

iillicd.    Dr,  GroBs^ft  ircutlic  hat  he«n  rnund  tn  iyp-  [  hat  the  irHtu^f;  Op  of  the  vidiimf^  i*  ii*' 

pty  iionipletcly  the  waat  which  hnp.  h*?ea  fvH  ever    to  tnnnsntlnntic  cntprpripp  -    '''  '-    

aince  Ihe  il«  vat  ion  f>f  Burperj-  to  the  rnnltof  scIene*?,    woaldiioeredit  tou  Ilrat-rui 
of  a  gofHJ  pmpticaJ  tfcaliie  oa  th<^  dincJisei  of  the    mad  the  nnn]pr4hUR  word-nri- 
bladder  anil  itmeci'ipJiory  orjianB.    Fhilfhaftphjpal  in    monitralc  thflt  Afaerten  itiuijiiirj 
its  deiii^n,  lai'thodiedt  in  i  ts  arraaf  ftment,  ample  and    ihls  cjepn  rinritrit  of  n  r t.    Wt  havr. 
iounri  in  Its  prnclicnl  detailUr  it  uuo'ii  tr'itti  ht?  raid  ^  plenjiure  in  cimi^rutulatinj^  nt!  p<it. 
lolfravc  jcnrceJy  eiav'thint:^  to  he  flewirtfd  on  aoirn-  '  liealiont  on  the  resnllnf  M"       ' 
pof  ta:^t  n  4  ntj)ec  t ,  a  n^  w  i  th  th  e  n  (Id  i  1 1  oa  c  a  nd  in  m]  \  ~    rienc^e  n  fet'l  in  i;  imnietJi  >  n  p  1  r 
fiewEJoni  refluJttn^  frata  future  ditcoverit'a  and  iia-  i  fHijecrtanlhaiBhttndjijEin.wh- 
pfovemtrntaj  it  will  pTohnbiy  Tciaaiaoucof  i1j*<  mojit    by  the  produce  of  a  f*»viiri«''  it  i 
Vnliuiblcwnrkji  cm  this  liibjfct  EoloiiFTOBtljiifipirnLe    ably  norpnacd  by  a  ulutdv"  croi' 
of  medicine  iliall  tx'itt—BQSloH  ]li€d.  and  Surg,    conipnnittn  with   aiiy  of  Its  fi- 
/ffUfMay,  Jaae  7j  1S55.  sfrou^di  of  our  high    . 

A  volume  Tep](?re  with  truth*  niid  pnneiplei  of  the     l^"^.^'""!  °r!^u.F' 
»traoRtTalaeintheinveB!ieiiliont.flhepcdi*HiK?a.^    theprfriirnt  fnalitir6 

_       _  .        .  .......         .  eoiaraendiilion  hy  Iheif  own  pe^n 

Dr.  OroH  hat  brought  »ll  h«  (earning,  eiperi- '       ^  -  --  .       ^.  , 


Mieei  Cact^  and  judamenl  to  the  tnak^  nnd  liaa  -^^o- 


dticetl  a  Work  wortTiy  of  hii  high  repiitatioa.  'We  |     Whoeyer  will  peruae  the  yaal  ii 


pra  ^*  a   aioaognipii    naequnn«rjo    Jnten-it  and  i  '''*^«  ^Jf  "'^''W'^  A^L""  *''  ""^'' "  ■  ,        ,, 
■       ■       '^  ■  '  .  ,  !  aigrcr  witli  UB^  tliiit  thrre  ix  no  Wi>rk  a*  Liic 


I 'lN4.it  I 


tunguiijd^e  whK'h  e«n  m.ike  nnv  piiit  pre^eaaioiii 
I  be  Its  equ.«L— iV,  Y^jQVfiml  QjMtdUin*. 


feel  perfectly  (Dife  in  TeeoTninc-ndiag  it  to  our  read - 
PT8  n*  a   aioaoenipii    iniequnnecl    ji 

rirnutieal  viflue  hy  any  other  on  the  sahjiect  in  t 
anguage,— fTf^ftm  /oKraai  o/  Metl.  and  Smg. 
l\  inaa  remaiaett  for  aa  Amerieaa  writer  to  wipe  ' 

WT  THK  SAME  AUTHOR.      {Jit^  iMft^d^, 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE  Alll-PA3*| 

SAGES.    In  otte  handsotne  qcAk^vo  vdiitne,  with  il I ufc<t rations*    pp>  4tK 
A  ▼ery  elfthornte  worlc.  It  ■»  a  eomplete  aiimmary    a  rn^pt  interefltiiiiE!  and  hitherto  n  '•      ■ 
of  the  whf>le  aahjrct,  ntnl  wiil  be  ii  uncful  book  of    pnMnirat  ff  aargiont  pMihoIi>fry 
efereHefl,— Brt<i#A  and  F&ftigH,  Midieo-Chinfrg/L<tKiiAf^d.aHiiSKf£,JtiUfnQl^M,. 
Kimev.  I      Sargical  authnrtf  itointed  reports  Hi 

A  highly  Taloablebook  of  referenee  on  a  mnit  jm-    rtodiealt  and  modetnanrgeons  ''   bl*"M  i 

port:nnt  fiubjc^et  in   the  praet!ce  of  medteine.    %Ve    toil"  to  Jauke  a  book  whtHs  rJilr 

eoai'liolr  }i>  ri?conHiiro4inff  it  toonr  rentbra,  follv    aati  muit  forever  remiiin  liio  »^-  = 
|3erau:id{fd  iimi   iti  pcritAnt  wiil  nlTord  tiitrn  mucrh    aiftnagenipnt  of  thla  liecident. — F' 
praciipjil  infurrnatioa  wolJ  eoov^eyed,  evidently  da-        ^^  consider  Ihio  work  or.^ 
riii^ed  fro  ha  con  aidera  bio  «^jif  per  ir  nee  nnd  deduce  irfroai    (,f  the  reei^nt  adiliiiuna  to  i 
nn  ample  collection  of  facta— jDuii'iii  Qvufttrljf 
Joumitt,  J^liiy,  ld55. 

Tn  thii  vnluablc  moaogoiph  Df,  Groaa  hni  cer- 
tainly atriiek  a  aew  lejiU  ia  Smrf^pry,  and  it  rntitlf^l 
m  Us  ciadit  of  having  iNuatrated  and  ayitemali^ed 

BVTiiiaAMSAtiTHOB.     ( Preparing. ) 

A  SYSTEM  OF  SURGERY  j  Diagiiostic,  Pathologicsil,  Tberapcutic,  and  * 

live.    Wilb  very  ntmierouse^g-raving^  on  wood. 

BY  Ttla  SAME  AlTTFfOB. 

ELEMENTS  OF  PATnOLOGICAL  ANATOI^IY;  illustrated  by  coUtQd 

fnivingBp  and  two  hundred  and  lirty  wood-cutn.    Second  edition,  Ihoronghly  revised  and  g ftrttll 
enlarged.     In  one  very  large  and  hand^otitc  iraperlal  octavo  volume,  pp.  ^i^J. 

We  renommend  it  a«  the  raoat  eontplete,  and,  on 
the  whokt  the  lea^t  defeetive  coinpitntioa  on  thr 
Bubjeirt  in  the  English  Inngnuge. — Brit,  and  Fof* 
Mtd.  JottrtmL 


taiaiii^  nil  H.-a  [>■ 
,  cla^ia  of  ^ 
arraagc^! 
evcr>"oiLi. 


ft  ja  al together  the  moRt  eomplete  expoailion  oi 
PalhnloficaT  Aaatoiay  m  onr  laagange. — AmtHean 
Jommat  ^f  Mtditat  StUueet. 

It  la  the  moat  com[detcsind  aarful  tytle/aatie  woik 
on  PathuJogtcal  Aaaltiiay  Jji  tb«  Eafliflb  laaguoge. 


The  poTored  engravjagi  j*snd  wood-cuu  we  eA<? 
ingly  well  exec  ij  led,  a  ad  the  en  tire  gt^tijmr  hf^oI  ilii 
work  doea  much  eredit  ta  the  entcrpriaoiL-       '  '    '    " 
We  regitrfl   it  an  one  iif  W%m  moat  val.  * 

ever  Issued  frtim   ihe  AmerJettn  t**"***.  * 

fTcat  hopof  iiiikett>tbe  os*'    -        '     'r  r.Mi„,r,  ,.f 
hia  bifth.— iV.  Y*  JewtnaJ  r 

Wc  e^waicnd  U  in  the  nri.  i*'  (vrofnuiua 

a«  one  of  the  lirii  enUmt  in>'jr  r'n:  #  j'^ft  on  whie 
ii  treata.^^'etf  t^«ni  JoMm«it  JVI«iL  un4  FMrmmtf.4 


QLUGE  <QOTTL1EB)|  M.  D., 

Prof^isor  of  Fh^'vjnlog}-  aod  PfttlioUic'ciiI  Anntomjf  in  t)i«  Univpwty  of  Bra*i*lii  Ac. 

AN  ATLAS  OF  PATHOLOaiCAL   HISTOLOGY,     Tmnslatod,  with  Nw 

and  ArldilbtiP,  by  Joseph  Leujy,  M.  D.t  Professor  of  Anai-jiny  in  the  UniYerptity  of  Pi*or»*ylv 

nja.     In  on^  volumei  v«ry  liirgitt  imperial  quariOi  wHh  ihme  huDdrtud  aitd  iwenly  £^iire»t  pla 

and  dolored,  oti  twelve  copperplates. 

Thii  being,  m  fnr  at  wb  knoWp  rhe  onlv  work  ii3  the  uneonnected  obatrvatiani  of  ft^rrat  luimbef  qf  | 
wlitch  pftthe'to^icdl  1iiatnlng>'  is  Bepnrnteiy  tr^nlcd  aathofi.  The  il^vetripment  of  the  mrtrbjJ  Tintiimt^T 
i>riii  «  coin  prehensile  mittincr,  \l  will,  wfl  think,  pTr  niid  Ihe  finrmadan  c^f  abnCffrnnl  prt^^nt^la^  mtiy  rjntwl 
t-hift  t[ba.BaD,  be  of  infinite  «er  vice  tn  those  whMiieiti  re  be  rtilbiwetl  and  tituiJird  witti  rhp  sump  eriae  iii]ift| 
to  itivettigate  tlie  kubjci'I:  tyiiemaucaliy^  nnd  who  mtiafnctuni  ai  the  bfsl  armpiged  lyfrtctn  of  |>tif«f 
hmv€  ftlL  tlie  diJGaulty  af  artangiag  in  their  mind     Biolcrgy, — Amfrititm  M*d,  /pitrfidl. 


GARDNER  (D,  PEBEIRA)|  M.  D. 
MEDICAL  CHEMISTRY,  for  the  use  of  Stu(3eDts  and  the  Profession:  being  a 
■  Manual  of  (he  ScieneCj  wilh  it»  AppHeations  to  Toxieoki^y^  Physifjlu^v,  Tijefapetilics,  Hygiene, 
&e.    In  one  tiandsome  royal  Wmo.  voJuroe,  of  about  400  pajjes,  with  ilfuBlratiotii, 


HASSE  to.  EJ,   M.  O. 
AN  ANATOMICAL  DKSCKTPTION  OF  THE  DISEASES  OF  RESPIEA- 

TION  AND  CIRCULATION.    Tmonlaled  i\nd  Edited  by  Swaihe-    Iti  one  volumet  o(?lnvo- 

HARRISON  (JOHN),  M.D. 
AN   ESSAY  TOW  ABBS  A   CORRECT  THEORY  OF  THE  NERVOUS 

S'VSTEM.    In  one  octavo  volume,  292  po^a. 

HUNTER  IJOHNJ. 
TREATISE  ON  THE  VENEREAL  DISEASE 


Da.  Pu*  RrcottP^  Surpifon  to  the  Venereal  Hospital  of  Paris* 
F.  J.  BitmsteaBt  M.  D-    111  one  octnvo  volume,  wilh  plates 


With  crtpioiifj  Adf^ltioni?,  bj 
E'Jiied.  with  ndtliiiotmt  Ni'les^  by 
{Nifyp  Emily.)    ^IT  Stii  Eicoed. 
Also,  HUKTER'S  COMPLETE  WORKS^  wUh  Memoir,  Nme^s,  hc^,  &«.    in  hut  neat  octavo 
voltimetij  with  platen, 

HUGHES  (H.   MJ,  M.  D., 

Asftiatunt  Phyiicjan  tt>Ouy^a  HuKpitnl,  Ae. 

A  CLINICAL  INTRODUCTION   TO  THE   PRAOTIOE  OF  AUSCULTA- 

'_   TiON,  and  oiher  jVlodv;^  of  Phy*^i*^al  Dingnn^ta^  in  Diseii^^e^*  of  the  Ltmg^  alid  Heart.    Seco&d 
AincHo^n  from  the  Second  atuJ  Improved  Li>ndim  Edilion.  In  one  r^yaJ  12mo.  vol,  pp.  304. 


HORNER  (WILLIAM  EJ,  M*  D,, 

PTofenior  of  Anntnmy  in  the  TJniverBity  df  Puiitisiylviinia* 

SPECIAL    ANATOMY    AND    HISTOLOGY,     ElgUtb  edition.     Extensively 

revised  a i>d  modrBed,    Tn  two  fari^e  oct^ivo  volnnie^t  of  mor0  thati  one  thuu^and  poLgesj  hand- 
somely printed,  with  over  three  hundred  jllui^tro<[iun$* 

Thi«  Wf>rt  bajt  enjoyt-d  a  thoroiJg-h  and  Inboriowa  revision  tm  The  part  of  the  author^  with  tH« 
Tiew  of  bririB^ing  it  fully  np  t*>  tht?  i?xi>ti(ig'  ?laie  of  Itnowledj^e  on  the  if*nbie<;l  of  gti^neral  and  fpeeiaJ 
amuomy.  To  ndupt  tt  mure  perfectly  to  ihe  want;^  of  the  ^ttideut^  lie  \m.n  mtrodiioed  a  Inrgi-  number 
ofaddiiional  wood-en^ravingt^]  iikn^trative  of  the  objet^i^  defter i be dt  while  the  publisher!);  iiavf;  er^ 
d^avored  to  render  the  meclmnical  exeention  of  the  work  worlhvof  the  eitlended  nepiitniion  wlijch 
it  ha*i  nequired.  The  dt^mimd  wbidi  hiift  ciirri(?d  it  to  an  EIGHTH  EDITION  is  a  &uJ?icuMd  (evi- 
dence of  the  value  of  the  work,  and  ol  i\&  luJapiaiioa  to  Ibe  wants  ol  the  student  and  profeHsional 
reader, 

HOBLVN  (RICHARD  DJ,  A,  M. 
A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES,  New  and  mueh  imnroved  Americwi  Edition.  Revised,  with 
numerous  Additiotii*^  from  the  las^i  London  edition*  oy  Isaac  IIavsi  M.  D.,  &«,  In  une  large 
royal  I'^mo.  voltttne,  of  i^ver  live  hundred  pagef^t  double  eolutuns^  {Now  Ktad^,) 
Jn  pa^ain^  thif«  work  a  second  time  throug'h  the  pre??,  the  editor  ha»  stibjeeled  it  lo  ■  very  tbo- 
roiig-ti  revi^iont  making  »iich  odditiuns  fLs  ihe  proj^jress  of  seienoe  has  rendered  desirabfe,  nfid  ^tjp- 
plying  any  omission*  that  may  hove  prcviuiifily  exisled*     The  extent  of  lhe?ie  addiiii n  <^ 

cMiniated  from  the  fact  thui  thifl  ediiion  conJtiinsi  ub<>ul  oae-ihird  more  matter  tliu it  i; 
one,  notwJtbKianding  which  it  lias  tK*t?n  kept  at  ibe^former  very  moderate  rate»    A^  a  *  ■         -     A 
convenient  Dictiunary  of  Medieiil  Term^,  at  an  exceedingly  taw  priee,  it  w^ill  therefore  be  found  uf 
great  value  to  Ibe  aiudent  and  projetit loner. 

JONES   (T,   WHARTON),   F.  R»  S.,  &c. 

THE  PRINCIPLES  AND  PRACTICE  OF   OPHTHALMIC    MEDICINE 

AND  SUEGERT,  Edited  by  I^iaac  Hays,  M*  D.,  S^e.  In  E>nei  very  neat  volufne,,  Uiige  roy^l 
12mo.,  of  529  pag^a,  with  four  platen,  plain  orealored,  and  liinety-eignt  wcHid-cutit, 
Th«  worlr  amply  tuitAintT  la  every  point  the  ttt*  nt!ght  tiper^mp^  a  mnnufi]  for  dally  reference  and 
r«ady  hi^h  reputntion  of  the  puthar  asim  uphthjilinir  eojinultatjon  by  the  f  ludi'nt  *aJ:  the  geacmt  pracli- 
•tir^enn  ai  well  aa  a  phyAifdngiAt  HiIkI  |>uth<dfig]Bt,  thmiT.  The  wnrk  i«  marked  hy  thnt  ecirrectneii, 
Tlie  lamik  U  evidently  ttic  retultof  irmeh  labor  and  elearnvUt  and  pr^i-lBJ^in  or  ityle  whkh  diatinguith 
r«ieiirdtf  And  hai  been  written  with  the  frreateiit  uU  tlie  prmluetiatii  t^f  Ihe  Ic^iraed  author.^ — Btititk 
enre  utid  atlentioa.  Werutrrto^n Jlttlt^  lioubiihiit  I  nitJ  ForAtgn  Medical  fL«rukut^ 
UU*  bitQk  wili  bocome  w^^t  ila  aottiur  kitpe4  i\  i 


JONES  (C.  HANDFIELOJ,  F.  R,  8.,  &   EOWARO  H,  SlEVEKINQ,  M*0„ 

ARsiifurit  PhyiitiiiTia  nn<l  LeetdT«ri  in  9t.  Mnrj '■  DospUftl],  LimdcHi. 

MANUAL  OP  PATHOLOGICAL   ANATOMY.    First  American  Edidon, 

Revi!<i;d,    With  Ihft-e  hwnjrecl  en  J  nfn^ry-scvcn  tiand^^ume  vpiwd  aiffrnvmgi*,    Tn  one  Jnnje  and 

beautiful  ociavci  volume  of  nearl)'  Fevi^n  himdretl  aticl  fifty  pages*    {Jttjtf  Itru^d.) 

In  II  work  tike  The  pfr*e»t,  iDietKk'd  ii*^  n  lext-kiok  for  the  sludeiU  of  puibiikT^w  uccurnh-  er>-ru¥* 

hfr*  utflhe  vnriuus  resulta  of  morbid  Hetkni  ure  ijt  xh&  g^re*te*T  d^sLManc*?.    'i  iL'- 

j*ihcr?  have*  thereforCi  coni^iiluruc]  tbat  the  value  iiflht?  work  miglil  be  enUrtiiet!  i«e 

number  ofitlus'traiimisii,  aitil^  wt«h  iIma  objeel,  munv  wixNii-cut?',  horn  the\te^t  miif.  n    i  vn 

'min»Ut^ei\^  mereiiHJng  (be  niinitljef  Imm  one  liiiuilred  and  stxiy-SfVi^ii.  in  ihe  L.  ini  n    t..;       i,  to 

Klbret' hundn^d  nnrt  iiinetv-^even  in  tbi?*.     The  HTlei!tion  oJ' ihe^!  wmKl-ciiis  ivn^  !«:    m   m  Jr    by  a 

l<iom|ietent  member  of  (fie  prule^^jion,  who  hiif*  #tipervi^d  ihe  pff^grewti  of  the  Wurk  irluuti^U  Jbf 

"ireiist^  wjili  the  view  of  securing  atj  accurate  reprint,  and  of  curreclbig  cucb  error*  a^  bad  e^^eaped 

he  Hitentiun  of  the  amhof^. 

With  I he^e  improvement?,  the  volume  is  ihefefore  pre!»enleil  in  the  h<3pe  of  *npplj'iii|C  the  ae- 

raiowledged  want  of  a  work  which,  within  a  modemie  comjiass,  ^houJd  ^twbi>dy  a  ctnadeiiK-il  and 

liccuraie  digest  of  the  pre.'^nt  j^taie  of  pathological  science,  a»  extended  by  recent  rtiiCfo^copiral, 

"'^efuiotf,  EUid  phyioioliigical  re^eurebes. 


A*  a  enactis  tHxt^molir,  e^iitamia^ t  In  a  cfindenaed 

Jirm*  a  eiwiplpt*?  luilllne  mf  whut  is  kntnrn  in  the 

dHDiriMinir  I*al;ht*l4>]rtpiil  Anatomy  tit  U  pi^irhrtpft  tl>e 

Lbt^it  Wiirk  in  the  FTni^lisli  lurv^unjre^.     fri  grmt  merit 

|cnn»iit9^  id  its  C)^iu|>tet^nii*8fl  nml  bfevitf » nnd  in  tfiip 

«ipFei jliupplirs  a  great  deKcJcrjitum  id  mir  lite- 

ntare,    |ferrtarr»r«  the   stutfeift  nf  ft^irhr ^Lo^y  wni 

rubliRfd  tOffttiia  frinnii  gfcnt  niitiklier^jf  Eminoj»rn]iliflt 

IftntUli^^fieUJ  wna  bo  c.ic(e[mv«  thjit  t]nt  f^w  eiiltiVHtc4 

lit  with  sny  df^i;r^ciir  ■ucL^eti.    TMr  natlior*  nf  tint 

fjirf  Hint  wortt  huve  louf  ht  in  eurrf  ut  tliifl  defeat  by 

Iwlne^itj^  h^fnra  llie  riHidei- a  Rummnry  "f  Micertnlttea 

Ifiieli,  together  with  tWeppmiiiuiiof  thr-  mutt  titiinenE 

rpatlHihigiitv  hirih  nf  the  OIJ  and  Kew  Wrtrld.    Ai  a 

kllmpkwork  ttf  reference,  thrrFfarfts  il  ti  i»f  grent 

f;raiiie  tii  the  atuduat    -  ■  ^ 

1  ahfudld   be  ia   every 

We  nrgR  apfm  dur  readen  nnd  the  prnfoimion  pene-  I 
l^lly  the  impnrtance  of  inform  I  tig  theni&ul\rrB  in  re- 
~aPd  lotnndem  vicwiof  pdthulngy^and  reoommend 
1  theai  to  priware  the  wnrlc  bernra  yi  aa  tlic  be^t 
ita  of  ohtaLning  thi»  inftjf  raatioa.— SitlAoirojua .     i 
In  olferlnf  the  alxive  tit  Jed  ^rork  to  the  puhlie^  tha  I 


aa til nt a  li a va  nut  ntr-  ■-■    '  '     r'  —  "^  -^ ;—--    - 

tlieirpnifectlonul  !■ 

them,  wJinihEii  bn  . 

pr«,'i[ern  rondiHiiin  oi  fKiLiuM'-'.^a'-nii  .^n■il"^■l■. .      i  »  I'm 

they  lifi¥e  liffen  crtnaplbte tj.*  inr.'C'irftiarul.     T^r  wnk  ii 

cJtie  of  the  Wil  comnil"*k'«rni  wJi+^h  wr  i***-*  «rvrt 

Iverwjied.    Tlie  niunirmi  r.r  ■      -         -  -     'MN 

ending  rtnlhidogiili!  n&d  ^  ^il, 

»tj  thnt  by  retii1iO|f  nnj     ■  '^r 

you  htiVfl  n  ■yiiijp«i»  "f  Uir  vi';"^vn  "I  \ttr  iti-'*i  B|^. 
prrired  aatliiJTi.~(  AArjedJoa  Mt4ii9i  Javr«af  aiiJ 

We  Isave  nn  hmUatinn  in  Tet'OTumrndlag'  il  ai 
w^vrlhyof  carcfu}  nnct  lEinrmigh  Bindy  t^y  evenraitKi* 

uf  puthoh^tcai  annlffmy,  and  I  g,^^  ^         JoumAL 

*    '  ■'  Frnm  the  eRnaal  eKamlaatifm  wre  nave  |riT«ai  *ft 

ore  inclined  in  re^fird  it  nm  a  teH»l>ook,  plain*  ta- 
tionnUiind  iDtel1ig>tdet  ■iicb  a  h^jnlt  am  tiie  puietifal 
innn  nt^edit  for  ilnily  reference.  Pur  Ibi*  t«Sif*n  il 
Will  be  Likely  tn  helnrgely  a  if  fill,  a  a  it  atit(«  itveAl 
to  thoae  buay  men  who  hj»ve  liiilc  timt  ff*t  njtauff 
inveatigaticia,  aad  prefer  a  Buiamiiry  to  sa  elaiwfmtt 
treatise.— Bajfaio  MtdUal  Jei*nial. 


KIFIKES  iWiLLIAfW*  SENHOUSE>,   M.D., 

Deman»tratDf  of  Morbid  Anatomy  nt  St.  llnrihoUamrw^B  Qoaiiita],  Ite.j  asd 

JAMES   PAGET,  F.  ft-S*» 
t#Bctuf€r  on  General  Anntomy  nnd  Piiyiiology  m  St.  Banholomew*!  HoipitaL 

^A  MANUAL  OF  PHYSIOLOGY.  Smmd  Amcriean,  from  the  second  t&d 
improved  London  edition*  With  one  Jioudred  and  *ixly-live  tliustraiitm*.  In  one  laJlfn  vU 
baati^oine  royal  12nio.  vol y me.  pp.  fi^'Ht.  {Jttut  httued.) 
In  the  present  edition,  the  Mnnmnl 


, of  Phyiiolitfy  I  the  praetitioner  wlio  ha*  ^■ 

Jla«  heen  bn>ii|Eht  up  to  the  aetuni  condition  of  the    memory,  tbja  bcn^k  I*  iu: 
iCJenee,  and  /Mlly  luataini  the  reputHttr>a  which  it 


[  ^aa  alresusly  bo  JeBcrvetlly  attained-     We  con^iiter 

"  ?  work  of  MM.  Kirko  nnd  P^iget  to  copBtitute  one 

Ihe  very  heat  handbt»ok<  of  Phyetr>k>^y  we  poaipaa 

[  — prejusnttajfjaBt  aucU  nn  ftutlinr  of  tlieteffnce^  com-' 
priHing  an  Ncpfujnt  of  in  lemltng  fnetaniid  geaeratly 
ail  mi  t  ted  principlea,  db  t}ie  atudent  rrqiitrei  daring 
hia  atteneliinec  opnn  u  courieuf  lerlarei,  «ir  for  re- 
Itfenee  whiltt  preparing  for  exarainatinn,»  Xm. 
iitdftat  Joumai  ^ 

We  aaei!  oaly  Bay,  that,  without  entering  Into  dii- 
aouiona  of  imBcrtrcd  queitiona,  it  coninind  fill  ihe 
?eceiit  improvernentt  in  thia  department  of  inediciil 

I  ■cteaee.    For  the  itudent  b^iimlng  tbia  atudy,  anil 


memory, 

thiit  it  tP  tmportaat  to  kti 

which   nrc  rejid  with  iiii m--l    .  ,■,. 

Wroilil  mnke  a  a[>c!Cinltj.%  or  drairc  h'  il*- 

cnl  know  ledge  of  the  iubject  .—CAar  ••m 

One  of  the  Iieat  treatiie*  ihnt  eaa  be  j»at  lnl*>  the 
Isandi  of  the  atadcnt— Loafffl*  M^tiitnJ  Gaj.tm, 

Fartienlarly  Hflapted  to  thma  whydeiire  lo  |m»- 
■etia  a  ecnrise  dij^ealof  the  ftteta  of  Hutiiaa  l*byal- 

We  conp^ii^'niioiiaK'  recotmnefid  il  na  na  arfmin- 
ble  *^  Unn!tbr>ok  of  hHiyEwlogy.''—L4M4tm  Jaiinal 


KNAPP  fFJ|  PH*  D.,  &c. 

TECHNOLOGY;  or,  Chemiatry  appliet!  f^  the  ArU  and  t^  Munufnctttres.  Eilitod, 
with  numeroit^  Noiea  anil  Additiona,  hy  Dr.  EDS^UMt)  RoNiM.ds  and  Dr.  Th*>ma»  RirfiARii»oa. 
Firal  Aitierit'.ait  edition,  with  Nute#  ami  Additional  by  Proi;  Wai*Tbr  K.  JmiHsan.  In  two  hand* 
tome  octavo  vol u men,  pfirtied  atid  illiiJ*trated  ia  tlie  It ig heat  style  of  art,  wjtli  alwut  five  hutidred 
wood'en^  raving:a. 

LONGET  (F.  AJ 
TREATISE   ON    PffTSlOLOGY.     With  numeroiL^  Tlluitrationi.     Ttma&ltM 

from  the  French  by  F.  G,  Smith,  M,  D.,  Profe^^or  of  Ittatituie*  of  Mediuiue  in  ihe  F^naaytvaalt 
Medical  Cdle;ge.    iPrfparing,} 

LALLEMANO  (MJ. 

THE  CAUSES,  SYMPTOMS,    AND    TREATMENT    OF    SPEEMATOR- 

JUiCEA.     Traiii^lated  antied\iei\bv  Hf.i^UX  l.^^lii^Ni^i^v.^   Vcv  cwift  v<>lmne,  octavo,  320  pa^«i, 
Se<DC7o4  American  ediiioa.    {Ja^t  jjiJteJ'i 
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AND    SCIENTIFIC    P  [IBLIO  A  TIONS. 


LEHMANN   iQ.   CJ 
PHYSIOLOGICAL    CIIEMlSTKy.     Transkted  by  George  E.  Day,  M.  D.^ 

and  ediictJ  hv  Prof  R.  E*  RoaEKS»  t>f  liie  tJniver^iiy  *>f  PennsylvaoiA.    in  iwo  l«rgi^  ocmvo 

voliimesj  witb  ntJflrly  iwo  hundffiJ  illosirBtionis*     (Now  Rerifi^*) 

ThJHgre&t  work,  mnvcf^iilly  rec^ognizedj  a^  the  ino«t  eoinplere  and  autharUmtive  expoitHtion  ofitt 
intriciitie  and  irapoplant  subjttci  in  U»  mo-st  advianfed  foiuHiiim,  km»  received  every  care  cturmif  hi 
pflstsapo  ihrongh  ihe  pnei?!'.  umler  iHe  i^npef  itjtendifiiet?  nJ'  Pfof  R.r>|fep»^  to  insure  the  epjlire  accnrae'y 
mciifpen^^ubte  Iti  u  work  of  ihip*  character,  II  ha<«  also  bren  improved  by  the  clifriribtifiiiiti  fii  Una 
appfrtpriBEe  places  throughout  the  leatl  of  the  numerous  additinw*  and  cafrect ions'  emFHwIied  in  \lte 
AppendiXt  while  a  immber  of  illu^^i mi ion^  ha vtj  been  introjucec]  from  ^^Fyiika^«  Al (a^ of  Phyi^iolo^rf'al 
Chtrmistrry,"  ani]  un  Append  iic  of  Plaie?"  has  been  added.  The  pdbli'^lierfE^  therefijre,  ini'^i  tbat  il 
will  be  fo'nnd  a  complete  and  accuraEe  edition,  and  in  every  respect  worthy  of  the  repniation  ofikB 
work. 

TKe  prngrpsfl  of  rpBrnrch  in  this  departtriii'Dt  la  in  '  and  exnct  vlr^r  fifiti  prp«mt  nspeet,  itinntd  Intm  no 
rtipid,  L>iat  Krof.  Jjrlimaiiii'B  trcatiie  mint  he  re-  tini«^  in  attaching  th^mff^rv^t  to  ili('^<H'lrTv  Ky  uhich 
Rurdtd  Hi  linvmK  C4HT]^>tf:triy  RiipcraetJeil  tliut  i^(  it  in  in  courac  nf  pahiicBiUm, — MrHiik  amd  ForttgM 
Bimim;  and  n\\  whri  desire  tr»  pufji^ns  a  syBtnmatic     Medico-Ckirurgic^l  Hethuf. 

WHTk  on^  PhyiiMWieriJ  Chf^raiBlry  Jjr  r  mait  vfUo  \t '  ^.^^  „^^^  „^  Lrbmaan  stand,  Bnnvnlled  us  lh« 
tliomiiphlrqtiiilillcd.  lioth  by  ]i*«  pbytiob^ffiml  anJ  ninn  cnmprcheniiva  ttiuV  rtf  rH^^rence  ^uif  iaf..rifiit- 
chpmi^Bl  neqiiirementJi,  by  bi  mwh  fmim^nf^e  i.i  nn  ^-^^^  ^^^^^^  „„  ^^.^  j,fj,^pj^  ^j-  ^j,p  ^^j^^^^.^  ^^  ^^,,,ip(j 
ejp*ri.Ti<-nralii  and  by  tl.p  ph^loiOpJne  impfxtX^aUly  j^  rfrrtli^^iJmftwrf  AfonlAfy  J^mrnni  a/  Mtdnui 
Of  Jut  jiADiLs  (if  th(]ug:ht,  lo  koufd  a  caniprfihcnaiva  ,  Smucd^ 

BY  THE  HAME  i^UTUOA.      {NmHy  Rmd^.) 

CHEMICAL  PHYSIOLOGY.  Translated,  with  nuraerous  a-Mitlons,  hy  X 
CnKsTos  Morhis,  M.  D.,  with  an  Inlpoduciion  by  Prof  S.  Jacksom,  of  Ihe  UuJver*»ty  of  Petio* 
nyEv'anifi.     in  onu  handsome  octavo  volume,  wtih  illui^lration^- 

Tht^  ongmal  of  this^  work,  though  bui  Intelv  iss^m^d  by  ita  dj^iingtii^bed  aMihor,  taaa  atrciady 
atsun^d  the  bighc  at  pencil  ion,  a^  preiMCniing^  in  their  latent  development  (he  motlern  drtcidne^  antl 
dJi^OA'tfrie^  in  Ihe  chemistry  of  life.  The  tiumerouii  addiiionis  by  the  trun^'Jaiori  and  the  Ijiirttxttii.'* 
lion  by  Pfofesi^tr  JA^Ksot*  \vil|  render  its  physiological  aspect  more  complete  than  dc^i|srtied  hy  ibe 
authori  and  will  adapt  i\  for  y^e  a.«i  a  text-book  of  phv?^iologyTpre#eniin^  more  fhofoiiffhly  than  haa 
yet  been  aiiempted,  the  uitHUHcaiionit  arising  from  tte  vast  impulse  which  organic  c hem i:*tfy  haa 
received  witbiu  a  few  yeur^  pai^t. 

LAWRENCE  iW,\   F.  ft*  S,,  «tc. 

A  TREATISE    ON    DISEASES   OF    THE    EYE.     A    new  edition,  edited, 

wiih  numeroufi  additions  ^nd  S^l?  illiiT'lrationjti,  by  tsAJtc  HAYfl^  ^-  ^'^  Surgeon  to  Will»  Hoi^pi* 

taL  iVc.     tn  one  very  Jargif  and  hnndiM>me  octavo  volunio,  of  1^50  pttge,«i  alrongly  botmd  in  loatbef 

with  raii^ed  bands,     {hauly  Irti^ued.) 

Thii  work  is  so  univeriaJly  recognised  As  tb«  standard  authority  on  the  sybjecl^  thnt  the  pub^ 
llsheri  in  presenting  thit  new  edition  bqvc  unly  to  remnirk  thai  in  its  prep^irtitiun  the  ediir^r  haa 
earefully  revised  every  portion,  introducing  additirma  and  ilJuatrations  wherever  the  ndFance  <if 
actence  haa  rendered  them  tiecessetry  or  desimhle^  The  varinua  importnnt  contribotiona  to 
ophthiilmological  science »  recently  made  by  Dalryntplfl)  iacoh,  Walton,  Wilde,  Cooper,  &c., 
both  in  the  form  of  separata  troatitea  and  contnbutiona  to  periodicals,  have  been  cnreftillj 
exntninnd  by  the  editr^r^  andj  combined  with  ihe  re*ulU  of  bia  own  eiparience^  h:ive  beea 
freely  introduced  throughout  Lhc  volumej  rendering  it  a  complete  and  thorough  expo  neat  of 
the  ntuBt  advanced  state  of  the  stibjccL 


Thifl  adrniriible  tri*alite-tke  aafett  f^iiilennd  niost 
eomfurchfOHlve  wirk  iif  rererriirtj^  wiitek  Ji  within 
the  rrach  uf  the  proressloa. — HUtkoicbpt . 

Thia  Btnnifard   text -book  nn    the  di^pArtment  nf 


OQtavo  piif  n-  haa  pan  hied  hoth  nuthnr  and  edilfir  In 
do  jnsiirc  to  all  the'  details  nf  ttiii  ■iibjrct^  nnd  cnn* 
diinie  in  this  sin^i«  volume  tha  pr«<sr:nt  mXtxitr  of  oqr 
knowt«l|tr  of  thr  whole  sciencr  in  this  drpiirtmrnii 
whnrfhv'  its  praclipnl  value  ^aaiiiYt.  be  *j.fA\w^%,  W« 


which  it  tn-atn,  hns  ofit  Lepo  tnperirdcflT  by  any  nr  heartily- oniT] mend  il^  es]ifci]ULy  ai  «  bu^^kfir  refe* 
■  U  fif  ihe  ntimcroua  fmbU&iliona  on  1  ho  subject  renep,  indisppnKilde  in  *^vtry  raedjicnl  libraryn  The 
herei4>riirr  jviiied.  Nor  witJi  the  tnuliiplaed  linpruve-  tiihlitions  of  the  Amcricnn  editJir  very  jireoUj  en* 
menu  of  Dr.  Ila^'i,  the  Arnericnn  edit'jrf  ii  h  At  all  hunc^^  the  ralue  of  the  wt^rk,  eihibitinj  tb«  learning 
Mkel)'  thnt  |hb  Kfrrnt  wi>rk  will  renjte  to  merit  the  i  nnd  Fipcri<Fi!ir<*  oJfDr,  Hnyi,  in  the  li^bt  in  which  ha 
Oiiin5drni!^r  iiiifl  preff  rejiea  {»f  Btudeats  or  practiticm-  J  oti|^iit  ti>  bf  heb),  ns  a  ttand^ifd  fitithii'rity  on  alt  snh« 
era.    Its  ajuple  utenU-niearJy  one  thousand  targe  i  jectsmppertaining  to  this  special  ty.—iV,y.  Mid.  Oax, 

LEE  (ROBERT),   M.  D.,  F,  R.  S.,  &c, 
CLINICAL    MIPWIFEHY;    cotnpmitif^  the    Histories  of  Five  HundnMl  and 

Fofty-five  Ca^^  of  Diflifiilt,  PreternotiimU  nnd  Ci»mplicated  Lal*t>r,  wilh  Cummeniariea,  From 
the  e^ecctnd  London  edition,     Ln  one  royai  12mo.  viilumej  extra  cloth,  of  238  pages. 

LUDLOW    *J»    L,),    M,  D,, 

^'  Irfi^arer  nn  CliiHcid  MriJicine  at  the  Phll^idelphJa  Abnshousat  fte. 

A  MANUAL  m  EXAMINATIONS  upou  Anatntny  and  PLyaiology,  Suri^ry, 

Pmclit«  of  Medici ne^  f.hfmiMrj%  OMeinVs  Materia  Medicaj  Pharmitcjy^  and  Therapeiitica* 
De^ijcrned  for  Studetili^  of  Mfdiii'jne  throiij^hout  Ihe  United  Staip'^*  A  new  ediiion,  revised  and 
improved.^    Xa  Q\y&  Jarge  royaj  i2uio.  volumei  wilh  several  hundred  iltiiiNt rations      (Pftparin^.} 

LISTON  ^ROBERTJ,  F.  R»  3*,  *ic. 
LECTTTRE8  ON  THE  OPERATIONS  OF  SURGKHY,  and  on  DmcaseB  and 

Accidenfa  refpn'ring  Operations.  Edited,  with  ntimerou»  Addition!!  and  Alteraiionst  by  T.  D. 
M(itT£li,  M.  D,     la  am  iarge  and  haadi^anie  udavo  volantoi  of  £kj6  pagea^  with  216  Wwwt-QiH^i 


BLANCJHARD   &  LEA'S  MEDICAL 


LA   ROCHE   tRJj   M.D,,  &c, 
PK'EITMONTA  ;  if^  Suppiwd  0- ----i,  Palhologlcftl  and  Etiological,  with  An- 

tiimiml  F«vpr»*  melutlinff  an  Inquiry  >  -lence  and  Mofbid  Agency  of  MhIaHb.     Io  oti* 

liniid^e^nitf  i'letttvo  vol  nine*  extra  c'EfilJE,  _^**^. 

^e  jtrutititltKNB   DiitkUe  unit   rlnngtroiii    tftitl^n^-y  of  |  phfUtknas^fifihodymg  it»  H  U*vet  Uj«  f«<l4-«iMiii  oI 


pm\t]uv\y  their  t^vra. — ri>£iiit«  jiftil.  uM  ^mrgit^l 


Br  TWR  SAME  AlTTIfOCt.      [Kotp  Kfiftdlf*] 

[t^ELLOW  FEVER,  eonsideml  in  lU  H?^*-  >  ■- V  Patholo^p^-V  ^^■-^- 

Tlit«rii|KniiicMl  EfliUkjns*     IticfiKlins^  n  SI<etcli  of  -  a*  it  ha^  . 

frtJiii  Itiyii  ^o  lS54j  with  an  c^iminiAikift  of  the  tiv\n.  ;  ureen  ii  uhi 

Ihtt  <iimt!  nauii; 
baiul^oiiie  ucijtv 

ill  tbiit   hiiit  U'tii  wriUtij  |Tey:iA*dm«f   ihe   dii-eH!^;,  mul  «s  exhwij^hPg  liii?  rnhjicl   m  xil   it^  vanuiit 
[iiipefci?*,  ihese  vdunies  muM  al  oitte  tnkf?  tlM  pimrimit  of  iH«  *iaiidaftl  Aulhoniy  and  i^T»rk  <*j  refc 
Eacii  cm  (lit*  trmny  imp^rlaol  qtie^litMiA  bfuiiglit  iiiio  c?oii*.itJefotioa. 


ii;  in  olber  piirt»  af  teiii^*nttti  mi  Vhdi  u«  111  tropical  ifg^g^iiA. 


.  let 
lu  IWM  iajgti  and 

-    .    .      .        .k, 


A  mnniimfnt  of  iniejli^cnt  iid*J  wpH  appliiei)  fr- 
^ienfrl),  ulimriL  wittioui  tjii^mpUv  U  |i,  inJFctff  Id 
VilK^ir.  n  Nirg«  library^  fru'E  i«  tlrhLintrr}  tt»  CimtljiuCc 
•  Uiti  ijiccuit  fpiiirt  M  m  IicmjIc  lif  TtjVn^ncp,  ia  tlie 
I  ful*Jf cl  wf  which  It  ireain,  t  pail  fuiure  time* 

Thifl  truly  (Crent  wnric  hno  Jtisl  apprarfit  in  twn 
lAr^i:   ncUvii   tfUuin*«.  rjrid  ^*^fiilr  it  wilt  ht*  hnlfed 

IhrrnighcMlt  UUI  Cr.unlrv  r.mu  .i.,,.t  tua.-K    I  j!^^.,-/,. 

l»k  erj^MflliMlhiJ}  I   ' 

Wiil  [}ti  piiKtishE  (it, 
j|ls  Auihnr  Imi  a  \\.. _^ ..,.,,,  ,,,  „ ^.,^.^.   , 


M  •  t  both  ml  I'  frt 

1  Miik  pti'itli  r^»- 


1 

11    \ 

'wi»   ftri 

' 

■1    r^f 

Onu   tni 

cat  UH^tTJt 

j  UL!t 

iDtT.  l^?- 

t-ARDNEft  (DIONYSIUS),  D.  C.  U.,  &e. 

[HANDBOOKS   OF    NATURAL    rUlLOSOPHY    AND    ASTT^nvfiMY. 

Kevifi'd,  with  numemtt^  Addiiiun^,  by  {he  Ataerivan  eJilor.    FifisT  CoURsr,  i- 

nit'?*»  HydrnpTnifc?,  Hydi-auiie*>i  Pnetimaticfl,  Sound,  and  Optic*.    In  one  1. 

•  Tdtiine,  11        '         •-,  with  424  wmfd^cuiA.     Skcoso  GowaaK»  Ofmtoining  Hen  j^ 

n«il!<'ffkf  ;i                    I'^m^one  voJuniCi  Inr^  royn,!  l^rati^i  of  4t'KI  |>ngt?»,  Wji  ix 

THtKj}  Cu;  .. ...  ^  ...,«*  ready),  cr)n(:uniHE  Muieoralogy  buxI  Ajttroitonuy,  iti  otie  ;^.  ^  •! 
I2m0^  of  iiearJy  eight  huniircd  p;igei<,  with  thirty-seven  plate*  and  two  hundfeil  w.  ■ 

whole  complete  in  ttirce  voluuiu^,  of  about  Lwu  ihonsaiid  Imfge  pttg^  wilh  over  ^  J 
i%iiie»  cm  hte^il  and  W(M>d      Any  vcdimii^  sold  ti-'paralt'* 
Tlie  viiifiou^i»cienDea  irealt^d  iu  tbi#  wiiric  will  be  found  brought  (hofoughly  up  to  tKe  Iftten  period. 


MACKENZIE  {WJ,   M.  D., 

BurgfeOtt  O^^ulJBt  in  t^culUtid  in  orilinnry  to  Her  MnjetLy^  he,  Jfee. 

I A  PRACTICAL   TREATISE  ON   BTBRASES   AND  INJURIES  OF   THE 

EVE.     To  which  t>«  pretl^fd  an  AnatomiciL!   '         "     1  t«»  explanouiry  ni        '  >  it 

ihi*  Htiman  Ey^^ball,  by  Thomas  WMAmrf;                      K.S,     From  (b-  o 

I  iotn?d  London  Edition.  With  Note#  and  v  t^y  AuftlHiU,  Ht-s^  it* 
Wdh  f  fd^pirQ!,  Arc.  AlC,  In  one  very  lurge  and  liiiiitjt^tue  ociavo  voliime,  with  |ij»lettiMid  iiuai€r«>^ 
waod-4*«la.     {Now  Read^.) 

Thi*lri«ti»e  of  Dr.  Mackeoiifl  indiapnUbiiy  lioidi  I  ffcofTrdnnd*  with  tbeaUv-ai  .  ir^ 

ttic  (ifpt  [dsic*?^  Sfiid  formi,  in  reapii?cl  *il  Li'ntuiiig^  orni  |  liiiVe  licuii  fninJc  tif  Into  :  i«f 

reiiNirfM},  UD  KDoyclopnidia  tincqiirdleil  iii  rxtein  by  j  fr  pr  tU!^'^^  u-^ynt-i  iitiV  l*r»ii;  Uj 

iuiy^^lkcf  work  of  the  kiadi  either  Ea^Uihurfvr&ign.    i'                                         ^  ej' iirc  i4 

Fr  hv  motif"  m  }}  'yttk  a  on  n  n  y  fltpft  f  t  m  *ij  t  uf  tti  fd  tcri  ne    J 
ortur^&ry  hav^e  fn^twich  mirh  c-xt^nUt'd  fireuktl'in,     , 
or  hJivo  pr(icTir«?(1  fur  tlutr  tialht^rj!  el  fskc  nrn'^nn*  -^f    . 
Eu,ri»fJi?an.  celptirity-     Thf  immeaie  \- 
U  displjiyrdj  tiio  thorQiigh    acnuo^ir 

able  iiimnfr  la  win 
aud  *:xpcrieui*c  w 

imn,  ;iE  i>i]f«  prtifi. 

the  euntint'Wt  a*  m  ci^i-  -^  m^M  [k'hji 

ii  A  ilunilMTfl  Wiirk  ^vl 

hnt    nrr-l-iT'    11  r^ily  f^Br^jM 


The  r««kirtii 

^'UM  brilB  f. 


>  hll  Ih*  In VI  '  *^ 

1^  patirul  At  !«■ 

li   UiU  Ui"*  ta^fll  fi"Uii']*lc  vv'irfc 

i^«  iipctn  the  litiPMM*  of  tlktt  ej-« 

no 


.^IftfttMani 


Sfty  ii;ik^rs.,  ]i.'gn  h'NU  Ej*liJ*.iE^  nrj.l  isi  f^r 


(  Llif*  nrtrac- 

T      ,  ihi:  t     Til  ill  upW  p'(Hj4.ei  1  r   r 
rit-  I  treatifte  on  dli(i«ie«  of  tli' 
Mild    imTM  I  try  Hud  learning'.     ' 
titice»l  hff  haftf!'utirpl)'  riliRiiit'^rf  t '1 


fMketly  vipfitted  o^Muioiii  liiiTe  beea  iflodilioil  ia  '  — IJa&iiit  (iu^fttfly  Jommai 


■  y'i|rL*t  I 'I  hJi  ij*; 


1^,1 

■J 

iJt|. 


I 


AND   SCIENTIFIC   P  IXBLJC  AT10li3 


This  hotik  wiU  miil  mnre  tn  hifl  rairiR  than  Hll^cr 
of  tlioie  ivlijch  bcJir  liiii  Hijrrif?.  lud^i^d  wc  doubt 
w3i«Uit?f  nny  niiiTprinl  impri>vffinertt  will  be  rumdie  oa 
tbe  teac'liingK  uf  iliia  vi>iuinc  fr^r  u  century  tt>  coitiCf 
»inpc  it  Lfl  ii>  einjnentlj'  Tiructieal,  and  basccl  on  (trtv- 
riiiinii  kni^vlf^Hf^s  uf  the  scitnct  aiicl  nonaitinniiitff 
fikill  ia  thd  an  i<f  healcDg",  nud  rutifiiHl  hy  kh  mtiplis 
nn^t  f  xlt^jiitve  nfl^ri^MJoc,  tatk  4i  fijw  m*^D  have  the 


MEIQS  (CHARLES  DJ.  M.  O., 
Pror?»or  of  OlittUtriOflj  &;,(!.  ia  the  Jrfcrton  Mcdioail  CuUc^fi'i  Fiiilnddpliia. 

ON    TUB    NATUEK    SIGNS,    ANB    TREATMENT    OF    CHILDBED 

FFVRH.     In   ft  S5fr!tfM>f  Lritoi>  ftddref?ed  lo  ihe  Student*  cif  Jib  Class.    Ia  one  handi^Diiiti 

ortitvii  volume,  at  ihr«t!  hitndriid  tind  f-ixly-^v^  pu|Ki*i.    (iVbur  litmiy,) 

TliQ  inttructivt  iind  iott? resting  atithnf  tif  tbia 
wnrk,  wiirjEu  prevu>iiii  Inborji  in  tbe  iJepiii'tNieiit  Ejf 
irKmlk-JEic  v^'tiifh  he  an  i^dalniiBry  niiltlvnit^n,  hnvD 
Ij'InGcd  Ijjit  ciiuuLryTnL'fi  undtst  deep  fiud  ikbldin^:  ubli' 

faliuni,  n^iln  rhnlEeiiir^^s  tbeir  diliiiir.itiuEi  In  the 
rcih  lan^I  vi;<nn'ifit,  nltnictiTe  and  rnc^y  pa^ca  beri>re 
1lf>  It  ia  n  dpltriable  borvk.  #  #  *  Tills  trisitiiiit 
np'ifl  phi|rj-|K^d  n?Trr»  wiFl  liave  nfi  ntf  rrtivi^  ifik* 
l^cittff  d(reittr^<d,  fiK  it  desers^cfl,  |u  £nd  n  (iIeico  itt  ibe 
librury  i,>reAM:ry  ptacij tinner  wbii  scttrtiB  tn  |,n:g^  ib  tbc 
rear  ui  ]»ji  brtjiluea.^-iVaAAt^tliEi/^iiriifU  ^f  Mt4i- 
iint  mill  ^UFgfrjf, 

BY   Tits  SAM^   AirTUOB, 

WOMAN:  HER  DISEASES  AND  THEIR  REMEDIES.    A  Series  of  Leo- 

WT^  to  bi^  Cfa47«.    Third  and  ItTipfoved  edition.    In  oug  large  and  beautifully  priati^  oct«v<i 
volume*    {Jtt*l  Its  tied,)    pp*  G73. 

The  (rraljfyinirappf^eiatioQ  of  hi»  labor?!  afli  evirit?od  by  ihc  ejcbaii^tion  of  two  large  impre^mofi* 
of  tUi:^  work'  wdhin  &  few  yenrs^  ha^  not  lw*?n  lo^t  upon'  the  niithor,  who  ha?  etideavofed  m  every 
way  lo  reniler  il  worthy  of  the  favi-r  w'ilh  vvbk-h  it  has  Ti^t^n  received.  The  oppc*rlTini*y  ihns 
afforded  for  a  sctfjand  reviifion  Ims  been  Improved,  nnd  the  work  is  now  presented  bs  in  C'very  wtiy 
fiup^rior  la  itif  pnedece^«or:=,  additions  and  allerniioti^  haviiis;  been  made  wbenever  the  advuncw  <'i 
fieienee  ban  reudered  ibem  desir^ible.  Tbe  typographical  execution  of  the  work  wilt  also  be  fomnl 
to  htiv*o  nndergooo  a  i^imilar  improvement  and  tbe  work  iii  tJow  eonfidenlly  piee^^entod  O!?  ifi  ev^'ry 
way  worthy  the  positiiw  it  htkA  ncquired  as  the  stnrjdiird  Aoiericxui  lexl-book  on  ttie  Di*«aN2is  oi 
Femalesi* 


It  eiinmins  a.  vnat  amount  of  prac^ti^^al  knriwkd|;e, 
by  fnie  w](0  htta  iiecunUcIf  nrefrvrM  nnrl  rctnincd 
the  ejEppripnt^e  of  tunny  y-trcirs^  mud  who  trlla  tlit^  re- 
«iiK  in  A  irrp^  ffimilirir,  and  plcnflnnt  manner, — Ditb- 
liti  Quafitjtif  JimmaL 

Tb^rc  is  nn  oiT^lmtu]  fervoft  a  rInWj  an^  a  wnrm- 
benrtrrH  —  -  'r-rttr  tNceOnrt  nf  Dr,  MeTfii,  Which 
i«  cnti  >  ''"1^*  ^"*^  wbieb  Abinlniely  biir- 

fiei  111'  LfiJrti  frnm  lK^)?lnniTig  tdetid.    B*- 

■tdt!!,  [\t'-  irijiifi  irt-ma  with  mdid  ijiMtruPilon,  and 
it  Bhf>w»  tJfce  very  higlir'tt  evidence  of  ability,  iria,, 
111*'  cle/irjiriB  with  wbieh  the  jnforinution  li  pre- 
■rntrd*  Wa  know  of  no  better  ttit  vi  ime'a  imdoir' 
tlHnitjnff  a  auhjifct  thno  the  cviilcnce  nf  the  power 
of  lucidly  ej|]dainini^  it.  The  muat  ripinentnry,  aa 
wdl  liii  thu  ^vipisciireRt  lubjectA^  under  the  p^jnci!  ci^f 
Pr»r.  Mei^si  tue  [sola ted  lud  mode  to  ii4jnd  out  la 


aucfi  br>ld  retiffr  tk*  to  priitfiice  dililLaet  impreaaiima 
upon  the  mind  and  memory  of  tiie  reader- ^  J'4< 

Frofeiior  Meigt  Jint  en^r-r-'-i  n--i  „..-,„^a..a  ii,;q 
IT  re  at  work^  fur  aueh  it  ii  i^ 

fMi  aaed  the  ontriii  iif  cr  i  li  <'  i  ^ 

knthcen  improved  tliereby  ,  i.ri  j,i  .ma  ji...  h*  .^.JL,.■a 
tlie  nuthnr  boa  intrndaced  rtnl  iinpTOvemeut«t  fod 
iu(?  rejiBcrd  thiJ  vnlui!  wnd  utility  uf  llie  btx*k  iin- 
inenaurnbly.  It  preaenta  to  tTLinj.*  n"""'  k--.-i..*^ 
and  apiirkbng^  lbrSu|?hti;  iuch  nil  exnii'  W 

ideal   nil  uirnosE  every  piitr«!T  Ihit  Wi'  f- 

aelvea   to  hMve  beflomo  rr.-: — ^  '   -  a 

aad  ita  nutliQr;  and  caiiuK  '  i- 

I  nt  Luna  f rum  uu  r  l^bL]adel^<  -  i 

teudier  ii  in  tbeir  •ervice*— i>*  s .  .uft-.  umtuK. 


BY^  THE  SAME  AUTHOR, 

OBSTETRICS:  THE  SCIENCE  AND   THE   ART,     Second  edition,  revised 

aJid  improved.     With  one  hundred  and  tbirty-one  iilusi^t rations.     In  one  beautifully  ptittted  octavo 
T0lume,  of  Eleven  hundred  aad  liJly-two  Inrgt^  pfl^«<    {Lateff  PuUUked.) 

The  rapid  demand  for  a  second  ediHnn  of  ihij^  work  i§a  sutfHcient  evidence  XhttX  l\  ha^  fsuppTied 
a  deJiideratnn)  of  the  profei^tiiotiT  notwiLbii^rajidin^  tbe  riumerous  treati^tii  oil  the  ^ame  ?iibjeet  whieb 
have  uppeared  wiThin  the  la*t  fow  year*.  Adopting  a  j^ystem  ol'his  owOj  tbe  author  tias  coinbint*d 
the  leudmg^  prineipf^n  of  his  iiitere*tif»£f  and  drrtlcuU  Mjbit'ei,  witb  n  tbowugh  expor^iiiun  of  its  ruleii 
ofpraf^iice^  pre>^ntin^  the  results  of  lung  and  exien^ive  cjrperience  and  nf  tnniilinr  n^'qnaintrrnce 
with  ail  the  modern  writers  on  thi'*  dtrpartmeitt  of  rrsediiNne.    As  n  ■  d- 

wlfery,  w-lifeh  has*  at  ottce  a?Ptiined  the  position  of  a  el:u?**icj  It  |k)*?i^  \- 

tentiori  nnd  ^tndv  of  the  practitioner  and  ittudentj  while  tbe  nbimt;ju.,  .,..,...,,.  , —  .l.  , ,.  .,,.)?i 
wbieh  it  hw^  mi^ier^gone  in  Ihe  present  ediliort  are  sbowu  bv  ihe  great  etiiorgemeut  ol  liie  work» 
which  \A  uot  otily  iuerea^ed  us  to  the  iixe  of  tbe  pogei  but  also  in  tba  u umber, 

A  TREATISE  ON  ACUTE  AND  CHRONIC  DISEASES  OF  THE  NECK 

OF  THE  UTEKUB.     Wtlb  mimeroiia  plntfis,  drawn  and  color^  from  nuture  ia  the  highest 
«ty  Ee  oi  iLTl.    In  u lie  b  ondij  ome  oel  a vo  voiu  uie,  ext  r a  e]  ot  h . 

The  object  of  the  atilbor  in  (bin  work  ha»  U'en  to  pre^ut  in  a  tmnW  compass  the  practical  jre^ults 

orhi^  long  experience  in  ibU  imporlanl  m\d  iN:*ireit»ioff  das*  of  diseaws*    The  gretit  cf: ^  "  ■'  -^ - 

dueeti  into  practice,  and  the  ucce^^iou$  lo  our  knowledge  on.  the  eubjectt  wilhiit  the  \u  •  -y 

resulting  fruiij  the  n^;  of  the  metn^^cupe*  briuga  wilhm  the  ordiuarv  pirocLice  ol  evt-i  ui 

nun)eroo.'>»  ca>es  which  wei'e  fi/ruierEy  regardeil  &a  iDcurablei  and  reuder»  of  great  value  u  wc^ik  likO' 
the  prepcnl  cn]td>inin^  praHicaf  direction-  for  diaiE^owJ*  and  trenlmcni  with  aci  ampJe  tierios  of  iilus- 
tration?^  copied  accuroiely  from  colored  drowitigt*  made  by  ihe  autliur,  after  tmlufo, 

BT  THE  PAttTE  AtTTHOl. 

OBSERVATIONS  ON   CERTAIN   OF   THE    DISEASES    OP   YOUNG 

CHILDREN.    Ia  one  h&ndsome  octavo  vottmie,  af  214  pagea. 


£3 


BLANCMARI 


MEDICAii 


MACLISE   UOSEPH),    SUAQEON. 
SURGICAL  ANATOiMY.     Forming  one  volume,   verj  large  iTii|)erial  quarto. 

'  With  *i3£ty-ei3^ht  liiTgB  and  s^plendkl  PlaEeH,,  dmwa  in  the  best  fijfle  iind  bemitifuMjf  colored  Ca<»' 
taming  isne  bimdred  and  nuiet)'  Fig-iires^,  mwciy  of  Ihein  Ihf  *iitii  of  IHe.  Toi^eibef  wiih  <»>pii'»ij« 
and  explanalory  ItilEur-prei^a.  Strongly  «nil  Imndi^miely  buiiiidl  in  extfft  dt^lAf  beiu^  «i|e  of  llie 
cheapest  ttud  best  eitecuied  Surgical  work*  aa  yei  Usued  in  thi*  tamutry. 

Copies  can  be  sent  by  mail,  in  five  part*»  done  up  Ui  stout  cdvein. 

Thifijgfeat  work  being  now  concluded,  ihepii!jli.«her!».  confideinlT  pre*en|  U  to  the  anaotjon  ^tbe 
jpfore««^LOu  n»  worthy  in  every  rewpect  of  their  approlmlion  and  pulronn^fiH  No  ninnpletc  woHt  ol 
fhe  kind  hii*  yel  been  publi^Ued  in  Ihe  English  langnugeT  wjil  it  iheretbra  will  ttupply  a  want  to<i| 
'fi?\i  in  lhla^  country  CM  an  accurate  and  eomp^cbefl^lVtf  A tla«  of  Surgical  Atiatofniy  *"•  "^  '  '  th^ 
Mtidenl  and  praetilioner  can  at  uJt  itmei*  refer,  to  n^^rtoio  the  exact  relative  p07>]tk>ii  -  <U9 

|»r>irtiotik;  of  (he  hmnan  frame  lowtirds  each  oiher  and  to  ihe  ^urTace,  as  wetl  as  (heir  .  '  de»- 

Viaiionj^.  The  impsfrlance  of  »uch  a  work  lo  llic  i^tudcnt  in  the  absence  of  aiiatomica]  iaiiiiiri*tj»  aitd 
to  the  practitiaiter  when  almut  allempiing  an  operation,  h  evidentj  while  the  price  of  ihe  ho*--k,.  Hot- 
iK'ithHauding  ibe  lafge  size^  beautVi,  and  |jni:*h  of  the  very  iiumeruu!*  illu^traiionfs  i*  »*>  J*J*  •*  W 
place  il  wiihin  the  reach  of  every  meralMsr  of  ihe  pfore^sioii.  The  publitihera  therefore  coa&l^tilly 
[  •«>Li€ipaie  a  very  exleitded  circulation  for  tins  magnificent  work. 

One*  of  th^  grcatfit  artltlie  triumpht  nf  the  npre  ;  of  ktrepinn  up  hia  aaatocaical  knowledge,— Jl&<liM| 
^D  Sitrfcica,!  Amitomy ,r—Britiih  AnUficfm.  Mtdicat    Tiwdi, 
\j6vm9L  I     *f^t.  m^ehnn^col  f^xfconnti  eanitm  ba  excelled.— 

TrtivAy/tidNfq  Msitie^i  Jomrmttt. 

A  work  wtiirh  hni  no  piir»U(?l  Ja  poini  *i€  »ee»* 
rney  nntl  ehejipiifi'Bi  in  thr  KugUtb  hinguage^ — !€.  t- 

To  Pill  engn|r(Hl  lo  th*?  iitorty  nr  pT%*^iict  of  tbetr 
pnifc'iiiiiiiti,  such  ft  w^'rk  it  nfm«i»t  iiiil'iapiritsablr.— 
Dublin  guart*Tlf  M*iiiefti  JourmaL 

Nu  liTHCtitionftf  whrtge  mrnnm  will  admit  al^oalfl 
fail  to  pofliH«tl  it.— ^iii»i*#r**  A^»ir*fe«* 

Country  p met itittaert  will  fini)  tbeite  plaiea  iH  in^ 


T^Hi  much  eaonnt  lie  in  id  io  itt  pratKe;  indeed, 
,we  have  iint  }»D%\iif9  tn  tlci  it  iaitioe.^-OAiff  Mt4i- 
y^sU  and  Surgi fai  Journal, 

,  Thm  tnoBt  ud  mi  ruble  aurirical  Htlat  we  Imve  lern. 
LT<i  iJim  pnictJtit'iicr  drprived  nf  demnn«irutive  ilii* 
[  Jieet/^vEii  upmi  the  liuini^n  ■iitilrct,  it  iiaa  invaluable 
Vftumit^miun.- iV. /.  Mtdicttl  ReporUr. 

The  aioit  jiccnratrtj    enpfravei!    ftad   beaut  Efull> 
eiih'red   phitet  we  have  ever  Knjt  in  mn  Amerieqo 
LHbaok — line  t>f  tho  beit  and  c  hen  pent  flurfi^idai  wurki 
|:«irrT  publliliptj, — £i(Jf>aia  Mtdicmi  iQutnnt 

It  IB  very  rare  that  io  elegnntly  f^rinffd,  in  w«?n 

^''llluttt'iited^  and  ici  utcfuE   «  wnrtr,  it   MtTerpd  ni  »ri 

^ifiderate  a  price. — CkArhiion  Mtdic&i  Jaunutl. 

tti  Tilatei  can  htmtt  a  iviperiority  which  plncet 

em  ftlfnoBt  beytind  the  reach  of  compctilinn.— iU*di- 

iaf  Ejtttminer. 

.  Bvery  priiclitioner,  we  thiak,  shoald  ha^e  a  work 
of  this  kind  witliia  reach.— So uMnni  Medieai  and 
Bitrgii'a.J  JoKtKal. 

N"  iticN  tithrtgmphie  illu«iriitt«>nanf  iurfira!  tp* 
|«i>mBtniv'e  hiUt.efTii,  we  Ihink,  been  git9u*^Boft«m 
^tmtdirfil  find  SvTgital  Jtivmal, 

Abh  BUTf;iFiil  iiiknt'iFniil,  Mr  Mudise  Unt  probii- 
bly  n*Ti  iuprriiir. — British  and  Foreii^n  M^UUu-Chi- 
furgitni  kftfifw. 

I .    Of  ^r^iit  veil  Lie  tn  lh<*  etudeut  pR!i;fim>cit  in  ditiiect. 
I  ling,  and  lu  thu  Burgeon  at  a  diitunct  frmn  the  meant 


Wc  lire  ej!iri*mely  ^fatifird  r  ra  In  (He 

pnifeni^D  thf  cntrif lrtii*tn  of  1:  <inii6rtBt 

wnrk,  which,  KM  ji  wIh'Ici  "  '*i  «nri* 

vnlliHlf   Innh   fiir  neciir^M  irf 

Cftlitftng^  mid  nil  Ihp  n  ii^it 

•  ul^jert  in  hunEl.— TAi  /•.  ttti 
Suricicat  JtMrit^, 

Th*B  IB  by  fur  the  ablwnt  work  oa  Surf  lanl  A^i' 
tomy  tbat  \uf  cum^  ul^dvr  ciar  uhmtvmtnm.  W< 
knckW  iif  nci  nrher  WMrk  that  wniild  jivbtiYt  a  Bid- 
dcTil,  in  nny  drgrfe,  for  Ti-%»f*"<"t  ^»f  ««^fHJii  *r^•«-^<*- 
tioa.     I"   th'»«<^  iiiddfu   I  '''^ 

)tfiif««  nrut  wliirh  rrfjutf  "i4 

orntiniiTermitlrimir.'iii  krj4'  I'd 

kerpB  l3je  llrtHllB  of  the  <tis*rp-l  in:;;  -r-v.ini  s^+rji--!  iin|,t| 
ffr^h  iTi  the  rneinory  — TA*  W«*UmJamnuii  0/  thdt" 
cifi€  rtHfi  Surgtfjf, 

8^~  The  vfry  low  priee  at  which  this  work  is  furnished,  and  the  Iwanty  of  lis  wieonlioa, 
e(|uife  (Ui  exteudcd  ^lak  bu  compuusiite  Ike  puhliaUcrs  fof  tlie  beav^  c^peti^vs  mctirred* 


p 


MULLERiPnoFESSOR  J.I,  M.  O. 
I  PRINCIPLES  OF  PHYSICS   AND   METKOROmGY.    Edited,  with  Ad«. 

lion*^  by  E,  Eglksfeld  GaiFFirtit  M.  D.     In  one  larye  and  handi^ome  octavo  Toliune,  eiti* 
clmh»  wiih  Tj.'iO  wi»tid*cut*,  and  twi*  colored  platea.    pp.  636, 

,     The  Phvikitif  Mflllflr  in  n  work  utrmrtiteompiete.  j  lirm  (fi  Ih*  aeientific  teecTdB  of  thJB  e^aalry  aiaf  be 
vai^^uer  the  ^ri.-tit  ml  wnnt  km*  wn  tn  Kniirli)>h  Science  j  *   '  -    *  ^     -^     ^     .  .1    .  .j     ..     .    j-.i  .   ..  _. 


04iuld  OMt  hmvcbeeu  UvUrt 

Of  ayrpaiiiflf  taterc«t«    The  v'alae  of  thu  eoatribu 


pedied.     Tlie  work  ii 

III 


duly  eitim;aeU  by  the  fnct  Uint  thn  e^iat  n{  the  <trifi* 
pal  driiwini^i  nti/en^riiviagi  ati^ae  tiai  rjiCeeded  UM 
luid  of  £^,IKM).— luiiul. 


MAVISIE  UONN^  M*  D,,  M,  R.  C<  3. 
A  BTSPENSATORY  AND  THERAPEUTICAL  REMEMBRANCER.    Cq 

pricing  (he  enhre  U^t»  of  Mnieria  Medina,  with  every  Practical  F*irmiila  Goiiiaiiicd  m  the  tk 
BriUMi  Pbftrnni/n(pia?iUi*.  With  rehmvc  Tahfeft  ^nhjumetl^  tllu>traiinjiCT  by  upward*  of  ^lJl  lu^ndi^ 
and  niiiy  eicumple!^,  ihi^  Exitnnmjruueou?.  Form**  and  Comhinatiofii*  ^nilabte  for  the  diifcreaJ 
Medioint'M.  Einterli  with  ihe  addiiioii  of  Ihe  For mul^  of  ihe  United  Staie»  Phnrniuiop(i*iat  bf 
R*  £Gi,Kftr£U>  GtttFFiTM,  M.  D*    111  one  latno.  volume^  extra  <!loih,  of  over  300 1»rg«  pi^*- 


MATTEUCCl  tGAftLOl. 
LECTURES  ON  THE  PHYSICAL  PHENOMENA  OF  LIVTNO  BEINGa 

Edited  by  J.  Fiast&A|  M,  D*    lu  one  neat  royal  12ino.  volume,  «Ktra  cloths  with  ctata^  ^  j 


MILLER  IJAMES),  F,  R,  5.  E., 

Prof^Miif  uf  SuruBff  iii  Ihr  UimrefBity  nf  EiJinlfurplK  Ae, 

PBTNCTPLES  OF  8UKnERY.     Third  American,  from  the  second  and  revised 

EiTiiifair^h  ctTiiion.     Hevj*eil,  wiiK  Additions  byF-  W.  SARtiKNT^  M-  D.,  atiUiur  of  "  MiftCir  Siir* 

gery/^  ^kc.     In  one  lorsre  anri  Vf  ry  bi5JinTirij1  vnltiine,  of  seven  hundred  Hitd  6A)Mwo  pftgCB^  wUh 

lwf»  hundred  and  forty  exquitsittf  ilhi'^t ration*  mi  wood. 

ThiirititiT>nlk  Hir  tUfi^Hf^r,  lH>th  ib  thr  niMiiidAfle«  I  f  uAf^e.  Tlii*  rvpimon,  drlibemtf^Jy  ff^Tnird  nBer  a 
»iid  fjtintny  of  jri,  mnlcrinl,  m  (iny  of  rlie  preewljnif,  j  cnreful  iltuh*  <if  iht  first  «hlkin,  iive  hnve  hat!  nn 
W«  liopi'  it  w'\\\  be  txtt:iiBjv<rly  reiid^nrkil  the  ■cuiail  |  caune  to  clisinjf'f  im   i^XMininititf   thr  •ri*r»niL     Thii 

f>rir»riplri  wJii(*li  urr  hrrrin  taught  irruaurril  up  ruf  rcJiticti]  hn»  undrr|^f>nv  i1|iir4iu||rn  rpvieinn  \ry  thraU' 
utiirp  n]'plif'aiion'  Tlie  worif  tokra  ifink  with  |  tlip»f ;  mnay  «Jtnrt^Rlnnt  finve  bren  moditicd^  and  ■■ 
WHtfMin'n  Pfiji^llre  nf  PhyKt^*;  it  itif^rralrLly  ditpi  nitt     ifians  nf  rtC'W  ntn ltd r  ifit.ri'MJ tired.     Tbr  hmik  i»  it^^iip 


full  behind  iliflt  (jrpftC  vvf^rk  m  itnttndntttt  t»r  prtntM- 
pie  f»i"  (Jf  iith  of  TcatoniTif  und  rtifarcii.  Nn  pliyai^ 
eJiin  Willi  vtilif<?B  his  reputntirin^i^r  BrtrkH  tlse  iniert^ati 
nf  hit  flirnt*,  run  ni-qMit  hitnidf  )i*-forr  lii«  rjnti  unit 
Uie  World  w^Uluiut  mukjnf  biinif^flf  fniiniliiir  with  the 
■i>uAd  nnit  philOBiiphical  vi«Wft  d?vrLt>prd  in  Ih^  fore- 
f0jng  book. — /^few  Ori^nmi  Mtft,  nnti  Surg.  Jeurnat. 
Witliiikut  doMJU  the  ftbleit  expojiiEinii  of  thr  prin- 
atp]«ji  of  tbnt  brBocli  pf  the  hen1in|(  ttri  in  auy  inn' 


In  tTie  5n*!^At  "^V'^i^p  i>'^d  ii  nn  evirlenrc  M  thfl  proc^rri* 
■  I f  t y p'  lie  r ri ji h  y  t n  i lu  r  co uat ry  .■ — Chart ei torn  Medical 
J^ttmal  vhH  Htviiw* 

We  feponvmend  it  t<*lwith  stqrt^nt  nnd  praHitioDST, 
lev  I  in  K  atiurrd  thnt  hb  it  pow^  ronrx^t  (o  ut^  it  pre* 
■fnLn,  th»!  itiiint  nnli^ffantory  rxpoBitJon  of  the  mrKlern 
li^vetHnen  of  the  priii4*iiptr-»  of  tiiffrery  to  be  found  ia 
nny  v^tluine  ia  any  Innguo^e,— ^iV.  y»  jr^wmaj  p/ 
ilfef|i>tit0. 


BV  Ti{s  SAME  AUTuon.     {Lately  ^uhltuhgd.) 

THE  PRACTICE  OF  SlHiCrEKY,  Third  Americiin  from  the  aecnnd  Edin- 
burgh *?iliitoii.  Etiiit'd,  with  Adtlitiuffji,  by  F.  W.  Sargent,  M.  D  ,  one  aflhe  Surgeons  lo  Will't 
Ho^pilaE^  ijcc<  III  UKE  ruled  by  thr^e  hundred  and  nineteen  engravingti  oa  wood,  la  oae  large 
octavo  volume,  of  i.>vef  s^tveii  hundred  |Wg:nfK. 

Mo  rner»miorn  of  ours  cnubl  ndd  to  tliir  [i^opulnrjiy  \  By  the  BlmoBt  DnnafninaB  volee  of  tliA  [ir«»ff  BBifia* 
^MilEcrr''t  Sufjfcry.  ftt  rrpiUdtion  in  thii  counlr)'  h!i  worki,  bMtli  on  the  primuiti'lei  nad  pnictice  u( 
i«  pnitirpntitetl  by  Hintfuf  nny  other  work,  wnd,  when  '  lyrj^cry  hav*^  be'cn  awignril  thehtttheMi  rnnk*  If  wc 
Cnkrn  in  t^ontivetlnu  wtih  thi;  nutlior'a  PTinriplts  of    were  limited   to  but  one  wofk  on  Burjrery.  thnt  one 


SwtgTy^  CMnatJiu'f^B  a  whole ^  without  reference  to 
Whjcrh  no  e^'oseientioui  lurirean  would  be  willing 
to  pmetitc  hie  art  The  nddliionm,,  by  Ur.  ^urgent, 
have  materially  <nhrineeiJ  the  vnlue  vf  the  work.— 
S^vtkem  Mtdical  aa^  SuTjuicai  Journal, 

It  iH  Eelifom  that  two  volumra  hiive  ever  made  bo 


BbrinM  be  MilEcr't,  as  we  rrgsiril  it  a»  superior  to  aU 
otheri. — Si.  Lowu  Mtd.  an4  fittrg,  Jovfn.ai, 


profound  nn  ImpFeBfion   in  lo  ihrfrt  a  time  iit  the  { 
*'  PrinHpfea"^'  aa<t   the  *'  Pinrtice*^  of  glurgery  by  i 


The  author  diitinguithed  atike  at  a  prftf<titina«r 
nnii  writ*?r,  hni  in  tliinnnd  hii  **  i^rioeip1e»J'  pfe- 
tenfed  to  the  profeBBion  onet»f  tiie  tnn«t  cotfiplateaait 
reliable  tyatomt  of  Surgery  exttint.     Hi*  ttyla  nf 
I  writing  i«  original^  imprejiiiveH.  nnd  engaging,  cnei- 
.,.,,,-  ,   .  ,  ....  f^     -    ^   I  getir,  coneise.  and  Ineid.     Few  hrive  (he  fiuiidt  y  of 

Ml.  AlilJer^jr  tojiehly  merited  the  reputuii-™  tJiry  ?,>ndenBing  b-i  mueh  in  iinall  •pn^'a,  and  at  Ihepime 
have  aeqiMred.  The  unthor  i«  an  eminently  MtiBi^  |  ^^^^  ,„  |,rriifU'ntly  l^olding  tlie  nttentioni  imtecd, 
bk,  prnctiprdt  nnd  well-informed  mnn.  who  knowt  |  j,eiippearB  to  mnkc  the  very  pfocrM  of  eoaJenitttioa 
ftiaettywhat  he  i»  tri  [king  uIh-ui  ond  eiaetly  liow  Ui  I  ^  meaiiB  of  ell  mi  nn  I  tng  a  timet  ion*.  Whether  ni  u 
Mk  It— Kt^Aturkf  Mffltcai  Kecordgr.  text-lkwlt  for  ftndeniB  of  a    book  of  refrrenee  fi*i 

The  two  i7olumei  tr^gether  forma  eornpleteexpi>a^  I  praetitlonera,  it  i^Fianot  be  ton  alrojigly  re^ronirneEid- 
orthe  preaent  atate  ijf  BuTgeryT  ■^t'*  tliev  tiughl  to  he  '  ri\  —S(tutk*rn  Journal  0ftk*  McditAl  and  rkifnieal 
OD  the  abelvea  of  a  very  aurfebo.'^iV. '/.  Mtd.  Rt*  i  StUnns, 
pofWr.  I 


MALQAIQNE  (J,  F.V. 
OPERATWE  SURQERy,  bused  on  Normal  nnd  Piitliological  An&toTOj.     Trans* 

lated  from  the  French,  by  Frk&briok  MwirtAH,  A.  B.,  M.  D.     Wjih  itmneraus  iJlualratiotis  era 
wood,     la  i^ne  Jbaiid:M>tne  octavo  volume,  of  nearly  ,^ix  hundred  faigesi. 


MOHR  (FRANCIS),  PH.  D.,  AND  REDWOOD  ITHEOPHI  LUS). 
PRACTFCAL    1*11  ARM  AC  Y.     Cora  prising  the  Arrangement  Apparatus,  and 

MaiiipulalionKof  the  Pharoiaeeittie^il  Shop  and  L^^oralory^  Edited.  wHh  4^X1  en  five  Addition  »t 
by  Prof,  WtLLtAM  Pfti^xrrsitf  o(  the  Phtiadelphta  Gotlegv  of  Phurniacy,  In  one  faondt^omeLf 
printed  octavo  volume,  o(  570  pa^e»|  with  over  500  engruvtnga  on  wood. 

NEILL  (JOHNJ^    M.  D., 
Frofaaior  of  Siugeiy  in  the  Reaniylvania  Metlicat  CollegBi  fte. 

OUTTJNES  OF  THE  ARTERIES.     With   short  Beeeriptious.     Debi^^iied  for 

the  Um;  of  Medit^l  Students^.  With  hand*© me  colored  platea.  Second  and  improved  edition. 
In  one  octavo  vol  time,  extra  clotlu 

OUTLINES  OF  THE  NERVES.  With  short  DeacriptlonB,  Designed  for  the 
Use  ofMedicttL  Students,  WiLli  handsome  platea.  Second  mid  improved  edilioo.  In  one  octavo 
Tolum^  extra  cLoih* 

OUTLINES  OF  THE  VEINS   ANT>  LYMPHATICS,     With  gbort  Beeerip- 

ticma.     Designed  for  the  ITee  of  Medical  Siiidenta.  With  hand^^ome  colored  pluie*.  In  oue  octavo 

vofiime,  fKtrn  eloth. 
ALSO — The  three  workt^  done  up  it*  one  hand-ome  volumet  halfhoiind^  wiih  nuiocfows  piate*,  pre* 

aenting  a  compfete  view  of  the  Ctrculitlory,  Nenrou^  and  Lytnphiilic  Systems. 

Till  a  book  ihould  be  in  t  ha  hund  of  every  medical 
■ludent.  It  ii  cht'upt,  portabifir  aiti  preejiely  ihe 
thing  needed  ia  studying  an  impOTtnntf  though  didl^ 


eulfpaft  of  Aaatuiay.— i»ajfo«  Med.  and  Surg. 

We  Tee^^mmend  every  studeDt  of  merfierne  In  put" 
ahi^au  a  e^'py  of  thia  work^i  na  n  hdjor*UTviag  nin- 
ehiti^f  tidmirtihly  adapted  to  refresh   the   memory 


Wiih  knowledge  gaintd  by  Jecturetj  diatctiUotitt  \  a/  Miditiiw  avul  Buv^tt^ 


and  tlie  readiof  uf  Jargcf  worka  —  JV»  Y.  JanrMaf  of 
Mtdicin§. 


Tliia  wr»rk  i a  from  the  pea  of  a  PhSlfuTelphia  ana- 
toniiat,  whoae  fuinilinr  knowledge  of  the  «uliij|{^et  haa 
been  mi^ed  by  the  preBB„  tne  retult  of  which  ia  u  vn-' 
iunrie  of  i^reiit  heuuty  and  eie«Urui?e.  Ila  GiOe  k^6* 
culiiin  eonimenda  it  to  the  bIihIl-ul  of  KnnUnny*  H 
reqii j  m  no  othef  recrvmmendatiuaB.—  Wt^U  rn  Joutn. 


fiLANCHARD   6s   LEA'S  MEDiCAL 


PARRISH    (EDWARD), 
Lee^rer  ^n  Pmetionl  PhitEnuiioy  stiit  Aluieriji,  Medina  in  iht^  reunfty-jvaflui  Aeadem)*  of  AffrUicitu*,  &«. 

A  PliACTlCAL  rXTEODUCTlON   TO  PHAKMACV.     De^lguerl  as  a  Text. 

BtHJk  (or  the  Styclei>t,  and  aa  n  Gyide  to  llie  Phy?*iL*!iiit  iintl  Pb*rmaeeuti*(,     Wiib  numcroui 
FgfmuJiB  Olid  over  201)  lllusimliouR*    In  one  lni«d*t7irKi  uciavy  volume.    (lYuw  ?i'#a^y.) 
The  wmit  of  an  elemenlary  lejcthuak  on  ihi*  ^phjePt  Jm^  long  been  iell  and  ftcliLnnwtrr^-rd 
Wtiile  vn?*(:  jtlores  of  mlbrmnhun  on  al!  ihe  coHateriit  bnineht:-*  of  j*LiifiiiPiey  are  iroiiljiin  i 

work**  us  Mohr  and  Kjedwoudi  Ihe  U.  S.  I)ispejivMor>%  (he  Phm'm*ito|Mfjii,  iVrcirn,  , 
tbcra  hn^  Itc'L^n  noCDinpiMrdious  manuui  pre^<.njung  wittiiti  a  jnodcraii?  cumpn*':'.  <*yd  in   - .    : 
ordert  ihe  iiifjufnemhle  mmurdelnils  wJiitrh  mftUe  ojv  the  everydny  bti-jiu'i-j*  iji  thuw  whij4 
medit-m(*4.    ll  bu*  lieen  ihe  object  of  the  aulhor  to  KU}i{ily  ibit*  waul^  and  wbtle  io  Hte  |^h4^Tmu 
s^wch  u  worU  i*  munifosiSy  indispeiifuhle,  ili*  titilhy  wiJI  hnrdly  Lie  lests  Ic*  lUe  c^nn 
re^idiLig  lit  a.  dl^taucc  iV-pm  di"iiij  r-^jrep*,  mid  oliligvd  Iw  dl^j^t.■^^e  the  rej^edieis  wbi' 
Fainiliurized  wiih  tb«f  eleinenla  of  tberapetJiit.';!  and  !he  en^enliab  i>t' liiultiria  ith 
tendmic^  ut  let-mre^,  lie  ha«  hitherto  b^eJi  obliged  to  leufii  (br  himself  ibe  di?iaiis  «^r  ^t^JHTf*! 
oowiponHding,  nnd  preparing  medieineti.    Tbt*  vidumu*  eoijiiiii?iice»  with  a  chBp!t*T  on  ibe  **  oiitSi! 
of  Ihe  cuuntry  phy^iicinuj  de^cnhiug  tbe  dideient  articleH,  their  Viirbo^  kifida  a4id  ' 
vantufi^*;  the  rharmacopoeia  it  deFCfibedr  t'Ml>1>i'"'*?tJ]  ^*J J  c^miufnied  upon^  iiat^ 
and  nrranged  *o  a?'  lo  be  ea!<i]y  com  pre  bended  ttnd  referred  to;  all  the  operatioEit  ■  : 
^ven  in  minuie detail,  und  under  each  heud  the  variaii;;)  prppftraliofiH  are  j^petiifted.  iu 
mpplreable,  with  directioiii^  Cor  mnkini^  them,  giving  in  thi^  manner  a  compreluftti^ive  O-v.' 

Vm^  ot  the  materia  medico.|  with  much  valuable  iriformution  rej^ardinf  atl  it ■- 

tides.    All  iheollidnal  (ormnlro  are  lb  us  presented,  with  direc^uohi*  lof  ihoi 

tojjelber  wifb  many  emptrical  ones  oV  interest,  and  nuinero^i^  new  ones  deti  l 

ol  fii^tingujj^hed  phys^idans,    E^^pecial  allenlion  hum  bt?t-n  bestowed  on   ibti  m:v/  he^^-j;^ 

more  iniporrufit  ot  which  ar«  minutely  de«  en  bed,,  pnriicubrly  iho>e  deri%*eif  iVotii  our  indij 

plaDtp,  which  hKve  <if  Mg  altratited   bo  inijcii  aUentioni  and  which  the  anibpf  J-^^  i' ^ 

niveti|ig*i^ed.     The  i-*hapterj4  on  exiemporaneoua  phartuat-y  ctmtaitj  etear  and  ikch 

fnr  writing  i>rescriplion»»  ^eleciing^  combining^  ai-^pen^i^g,  and  compotindjiT^  Pti^ 

powder:*^  pills,  miietures^,  omtmeniJ^T  tVc.  ^Vc,,  wiih  u»rmnljE  ;  and  the  work  r. 

|>eddix  ofvalLiiible  hmla  and  advice  to  ihotie  purchaj^jETg  arlicfe^  connecled 

Kumercdift  table*  iiiter^perp«d  ibrougrbout  i^bicidate  Ihc  varioUi*  !^nhji*dl#,  wNi 

clearer  liy  a  tiirge  number  of  engraving*.    Care  tiaj»  been  taken  in  all  inii^lanLie*  la  mdic 

dei^crdie  the  tsimple^t  apparnEus^  and  prtiCedure^  affording  «ati&raeiory  remjltft.    The  Imig  v%f 

af  tbeaiilboribiilbas^  a  rejicberorpburumcy,iind  a?ia  praciicat  pharftiat^euliht^  is  ^ulticietK  gni 

oflLi*  familiarity  with  the  wani:^  ujid  nece^ijiiiesi  of  the  !«iudentt  aud  of  his  ubilily  to  ^tisfy  \h»m. 


■.lip-' 


ROKITANSKY  tCAaLJ,    M.  D.» 
Cumtnr  nf  Itie  Impeml  Puthnlajjieiit  MujiL-titii,  nnci  Pfofi-anrtr  at  ilie  Ualvermltf  of  Vienna,  Ae, 

A    BIANUAL   OF    PATtlOLOGICAL    ANATOMY.     Four   volumes  ocUvo, 

bound  in  two,     {Note  Rmtdy.) 
Vd.  L — Matiiifll  0 J  General  Poihol^ical  Anatomy.    Translated  by  W.  E.  Swaikj;. 
Vol.  IL— FtttholrigioiLt  Anatomy  of  the  Abdoiuiiial  Vitscera.    Translated  by  Euwa&d  SmrKXlNO, 

Vol.  IIL— Pathoiogical  Anatomy  of  the  Bones,  Cartilage*,  Muscleii^  and  SJcin,  Cellular  and  f  ibreoi 
Tiji^ne,  J^croue  and  Mucous  Metiibrnne,  and  Nervotii*  Sys^tem*    TrBnsiaied  by  C.  H*  Moati. 
Vol.  IV.— Patboiogtcal  Aatiloniy  of  tlie  Orgaita  of  Ee*piratit>ii  pud  Cinsulalioii.    Tran»lmcd  by  G. 

E.  Dait. 
To  render  tbiJ*  targe  and  important  work  more  easy  of  reference,  and  al  Ihe  same  time  les»  cuia- 

broii*  and  coolly ^  the  pMblisher*  have  arrinnged  the  lour  votumea  in  two,  retaining,  liowertr,  (iia 

separate  pagingfr  A:c. 

Tiie  piditi^hern  lee!  much  pleasure  in  prej^entitsg  to  the  profession  of  the  UniJed  State*  the  (ftil 
work  iJiProi',  Ktdatanskyj  which  is  univer^nlly  referred  to  a?*  I  lie  siimdard  of  miJlh^tiu  by  iJm?  p** 
ihologipts  of  all  naiiona*     Under  the '^lu^piee*  of  rbe  Sydefibam  Sn-eiety  «f  1  eouibiotd 

labor  of  four  traa^Lutor^  hav  at  length  overcome  Ihe  aliiio^^t  in^tipemlile  dilll^  ii  Iutviv 

long  prevented  the  nppearanctJ  of  ilte  work  tu  an  Engl i^b  dre^st*  while  ttit^  . 
vtinoii*  pflpcrs  and  e^s-eys  of  the  author  pre^ciil  his  views  on  all  the  topics  enil   ... 
publihhed  form-     To  a  work  so  widely  known,  euloflry  i*  ininece*>ar\^,  and  li u    t 
merely  T^taie  that  it  confftin^  the  results  of  not  Je^s  Ihari  TiiiRTir  thocsawo  pQ^t-murutt  tm 
lions  made  by  the  anlbor,  diligejitly  compared,  generati^ed,  and  wrought  iato  one  cumpl 
harmoaion*  ^ys^iem. 


RIQBY  (EDWARDS,   fVI.  D-, 
■i<?lnji  to  Uie  Geui^rai  Lyinir.iii  Hridtiitjilt  Jfca, 


Pbyi 

A  SYSTE5I   OF   MIDWIFKRY.     With   Notes  and   Additional   Iljii2,ti»ti<m 

Second  Aiiierieati  Edition .    One  volume  octavo^  432  pngcK. 

ROYLE  (J*  FORBESI,  M,  D. 
MATERIA  MEDIC  A  AND  THERAPKUTlCfc?;  including  th<*  FroiamtKiDi  of 

medicines. 

ibe  LT[iiver*iiy  of  renitii.ylv'ania. 

oi  alKJUi  seven  hundred  pages. 

iliictirtai  oa  th*  flthet  *itri>Mie,  which  are  b**«- 
viLrUy  iiappfftnrl  frotii  thoir  atnuii  itxXmuX.—Sfiii*^ 
aaif  FiiT€ign.  Mtdiat  l£fri#i»t 


!  Phafmuco|Kpia«  of  LondoUi  Edinburgh,  iJuhHti,  and  of  the  United  ^nT--- 
•dicinei^.    Edited  by  Jq5ef«Carsos,  AID. ,  P 


Prole^*or  of  Materia  Mei 
With  iiLnety-<?Jgbl  illuhtratiunji.    In  k?n*' 


Tbfawoflc  it,  iDclc«d,  a  mmi  valunblo  une,  aart 
Witt  fill  up  nn  imjiirrtiiiil  vaeancy  that  cxiptfil  bti- 
tivcta  Dr.  Pefeiia'a  mmt  kxifaf^j  and  cmiiii^liu 
lyatea  of  MAierin  Metiica,  aiid  Una  cUvm  Mi  v^*>- 


AHD   SCtENTIFIC    PUBLICATIONS. 
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RAMSBOTHAI^  (FRANCIS  HJ,  M,D. 
THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETHIC  MEDICIiYE  AKI) 

StrRGERYi  in  f^ferem*  to  ihe  Pn><nj*i*  of  Parturition.    A  n^w  und  eiitarg^d  erjirioii,  ilii>rritig|j!y' 

fcvij^ed  by  I  be  AutlKir.     With  Acidic  ion  :<  by  W.  V.  Ke.*T]Ni:]Ii,  M.  D,     In  one  larg^^  and  Jliand?^cmit» 

iiiijjerial  ocliiro  vutumt:,  of  GTjO  pn^^,  wiili  sixty-four  beutnifUl  PJaies,  and  nurnercvus  Woixl-ciilB 

in  the  text,  couiaining  in  all  nearly  iwo  Jitindrt^d  largv  and  beautiful  tig^ur^s,  [Nmi*  l*(fiijiv.) 

In  culling  the  allenlion  of  the  profe*^eio5i  lo  the  new  edition  of  tbii  slnndard  work,  rhc  pnblisihef^ 

wonFd  remnrk  ihot  no  c-fToi-lit  bav'^  biH?n  (^[lared  to  tfti^Lire  fcir  it  a  continuance  und  cxtcEi>tnn  uf  Ihe 

Tfmurliable  favor  with  which  it  hii^  (leen  received.     The  la^t  Loudon  JHsuts  which  was  considera- 

bly  tftjlarged,  has  received  a  fiirther  revisicm  from  Ihe  «Mthor,  especmlly  for  ilm  country,     lu  pw*- 

»age  thrniig^h  thti  pT^^i  here  ban  been  supervised  by  Dr  Keating,,  who  bas^  made  ntimcrou8  addi* 

tion:«  witb  0  view  of  prenen line  more  fully  whatever  was  necessary  to  adtipt  it  thoryiigbly  to 

Americun  mode-"^  of  pruetiee^     In  iin  inechunical  execuliou^  n  like  puperiorjily  over  forrner  ednionft 

will  be  fuund-     The  plHiet^  have  all  been  ro-eng^raved  in  a  new  and  lienuiifnl  3<tyle;  ntiiny  ^(KUtional 

iltufrti-Hiions  bave  been  introduced^  «tid  in  ev* ry  jmint  of  lypna^raphi^'id  fini-h  it  will  Iw  foitiid  <me  of 

the  bandi^oniei^t  i^^tjef^  of  tbe  Americnn  prti^i^-     In  iiA  present  improved  and  efiFarj^d  form  the  pul>- 

liiEbcrK  there  fore  ci.>nfidenily  af^k  for  it  a  place  in  tvcry  medic9\  libiraryr  ss  a  iext*bo^k  Ibr  the  frtuilentf 

or  a  manual  for  daily  referenoi:  by  the  pi-antitjuner. 

JVatfi  Pre/,  Ha4^t,  of  ikt  UnivtrMity  of  Pa. 
To  Ihe  American  pahlie,  it  it  m*mt  viilunhle^  from  iti  iutnajij?  gndoublFd  oxfielknt^e^  und  ri  iHiinf 


tbo  bfit  authorized  tijHin«at  of  H fit j ah  Miilwf Lfery 
our  eountry^ 

The  publiBheri  hnve  ihowA  their  n|»pre«iatlrm  of 
the  inrritAuf  thii  Wi^rk  unil  tec u red  iti  aucce'H  by 
the  traly  elCflTiint:  aryle  in  wlibcli  thcfy  havi;- broiig^lit 
U  ont^  eixcelhng  tht;*niitelve«  in  its  fir^idiJf  tion,  <■«[)(!' 
ciaily  in  it»  plate**  II  ii  iledii?atcd  tn  Prof.  Meig*, 
uid  hai  Uvc  eniphiilid  cmluricinrnt  uf  Pmf.  Hoii|«r 
■n  the  bcmt   expoufut  of  Britiifh  Midwifery,    \V 


lutejreulatioti  wiJl^  I  iruat^  beexteavtve  tlimughi^ul 

dne  and  Suriftry  to  our  Ubmry,  ami  fonHdriiily 
reeiriuiinehd  it  io  ^mf  reHflerBi  with  ti^ic  Ajtcurnnce 
IhAt  it  wtIL  ii*n  diwpp'iint  thdr  tau^t  aanguinc  rx- 
pet^tutifi'nM. —  WeitKrn  Lanttt. 

It  it  uunc'oe&tnr)'  to  sny  anythinf  jn  ret^nrd  to  rhe 
Dlilily  iif  Ihia  work.    It  ii  u  I  ready  ft  ppn-ei  cited  m  '^UT 
..  ,    ,  „  '  country  f»r  tli4*  vtibte  of  tl)<!i  mitlter,  the  clebriiriiB  I'f 

know  of  no  ten-book  whk-h  iitsatv^M  lo  uU  rcBpe^-ti  „,  ^^  y  ^^j  the  fulqeai  of  itm  illustratjuns.  T.i  th« 
10  be  more  highly  recanuiirm  cd  to  aludtuta.  vml  wt  I  phyiieinM^i  tJbrpry  Jl  u  ltidJipeii«ftbte,  while  l«  the 
eijtitd  WiihtoieeuinthehaniUoreveryfimruiioflfr,,  gt^^j^^^^  ^^  ^  tCAt-book,  from  which  to  cxtraet  tlia 
for  they  wdl  fiail  It  mVulonhle  for  referenee— AW  '  maierml  for  Inyinjf  th«  fooodatirm  nf  nnediie-aik'n  on 
Qaziiic.  I  ^ibstetriciil  M'ienee,  it  hui  no  iupe; iijr, — Oki^  Mtd* 

But  tTntre  in  n  long  tirnetoTfie  hrjMiant  fcrnitii  renfi  ^  and  Surg,  Jottmal, 
hii  head  above  the  horizon  of  MSienee,  anil  ill iimi'^  (      „,        *»,      *       ,.    i        .  ^  '^*  t 

iiftte*and  punfieB  every  deparluient  that  he  inv.'.ti-  ]  .  ^\,^,^^^^  "P^K  f**'*  **">»  the  ilKd eat  will  leafn  fr-im 
mii^E,  and  him  work*  hevonie  lypr»,  by  whid.  innu^  ^^  "^l"  ^>''/'=e*J  t"  k^i'^w.  and  tb*  pr«ettliniier  wiU  find 
in«ral>k  imitaiora  model  their  fei-htr  ,,rcHluetiorti.  M*^  "•  "  ^"""^  ^f  referenc*?^  turpawd  byuoae  iHher.— 
Siieh  a  reniuB  we  Bfid  in  the  younger  A;iniibothafnT  I  S*elAfljco|*f  ^ 

■nd  «iif:n  m  type  we  find  in  the  work  nnw  before  u« J  The  ehafticter  nad  inerita  of  Dr.  RaiiiBbothnm*! 
The  biodinc,  paper,  tyi^eii  the  en^ravJiigB  nod  woinI-  \  work  iir<f  so  wt^H  Jcuown  nod  thoronghiy  eBtatiii»hi»4| 
eotBare  aIFbo  eicellent  ub  to  inuke  thit  \nmk  one  of  ihal  romment  is  uimereuury  and  priiiBr*upefliuMi:i«,^ 
the  ioeflt  jipeeimenm  of  the  aft  Mf  prirttin)^  thut  have  The  dLitiitrit.tiNn««  whii'liare  Dmiieri>uBiiofJ  iieenrnirt 
pLvea  Kiieh  n  world-wide  repuuiiion  to  itt  cntrrpri*  j  nre  msteeuted  in  the  hii^'heBt;  Btyteo^f  B.rL  We  ntuiHit 
«in|T  nnd  liberal  publislierm.  We  welcome  Rjons-  uto  hj^^h^y  rei^ornmend  the  W'lrk  to  our  readcri. — S|* 
botham^a  Priacipkt  aad  Practice  of  OliBte trie  Medi-'  I  Lomii  M<d   ami  Surg.  Joumai. 


RICOFIO  (P.),    M»  O,^ 
SuTf eon  to  tUt  flopital  dii  M  idi,  jt^urit^  A^e, 

ILLUSTRATIONS  OF  SYPHILITIC  DISEASE.   Transkte'a  from  the  Fn  neh, 

by  7'hokas  F-  BfiTTOTNt  M.  IX  Wiih  ihe  addition  of  a  Hisitory  of  Syphilifi,  and  a  eompleti-  Bib- 
liography and  Formiibry  of  Eemediesj  coiltited  and  arranged,  by  Paul  B,  GonniLED^  M,  D,  With 
fifty  larme  qtjarto  plates^  comprising  one  hundred  ftod  aeventecn  beauljJulty  eolorod  illiiAlraiion*. 
]ti  otte  Mfgt  and  AandS'Onte  quarto  volume, 

%r  TUB  OAME  AirrvoB.,     (l^teiy  PMhlishfd.) 

A  TREATISE  ON  THE  VENEREAL  DISEASE.     By  John  Husttee,  R  R.9. 

With  copious  Addiiion^T  ^Y  ^^  BicoftD,  M^D.  Edited,  wi[b  Notetij  by  Fseema?i  J.  BuMsrEAl>) 
"  '       In         "       ■ 


M.  D. 


!  bandtfome  octavo  volume,  of  ^20  pages,  with  plates. 


Every  one  will  mcctgfiize  the  Btlractiveiiei*  and 
Tfttue  which  ibis  work  oeri^'eft  hnom  Uj<ub  prefeatmg 
the  opinions  of  Lliefe  iwe  mnileri  tide  by  Bide,  Bu.it 
It  tnuBt  be  ndaiiuedi  what  hat  niiide  ihc  iortune  of 
the  book,  in  the  fact  that  it  coEStnin't  the  "  ni«Mt  cotti' 
pleie  emUodiiTient  of  the  Vi!iiiul;iJu  rtovirniPB  ol  the 
llApiial  dii  Mrdi,"  whkh  hn^  evi  ■■■  puhlje. 

The  dO{:ErLt3]|l  id*rEi»  of  M.  tlicDn  h.  jf  [ioi 

iin(v*i8Bjly  lidoptf^d.areincoiiit--' I  ine.  h/ive 

hcreioforf  only  been  Intefp/eied  by  uj,ofcof  lenstkilfal 
■ecrctjirici^  Botaetiincs  accredited  uuil  aouietime*  not. 


In  the  ncjlef  la  liaateri  the  iiia»ier  nubeiitntM^  him- 
»eirforiijii  inieijireierr^  afid  giv<;f  hiton^oiul  iJiDu^.^liLt 
to  tlie  world,  jn  »  ruminary  form  il  ib  uue,  Iirl  in  a 
iutnd  and  perf«'ci]y  iitielli^ihle  mnaiif^r.  Iy  couclu 
ffioit  we  can  «jiy  itmi  this  jb  int:oiiieBtmhly  the  ht- bt 
tread  AC  on  ByptiiliB  wKh  which  wc  are  aciiuainit  rl^ 
and,  a*  we  do  not  ofien  employ  ih«  phr»^o,  w  ni»y 
be  eircuted  foF  expfci^tJJi||[  ilie  hope  thai  it  tuty  End 
a  pla^e  ill!  th<  library  of  every  pbyaictaa — YirgintM 
MuL  an4  Surg.  Jernn^^ 


BY  THE  SA^klS  AUTHOR. 

LETTERS  ON  SYPHILIS,  addreesed  to  the  Chief  Editor  of  the  Union  M^dlcale, 
With  an  Iniroditction,  by  Amedfee  Lataur.  Ttmnsliied  by  W.  P,  LaitimgfOi  M.  D.  In  ooe  utta 
octavo  volimie  of  270  pujfCJs, 


BY    rHK    ^AMU  ALtTliOH. 


A  PRACTICAL  TREATISE  ON  VliNKREAL  DISEASES.    With  a  Tberar 

wuiical  Summary  and  Special  Formueary.   Translated  by  dm^KT  DoakIi  M.  D.   P<)unh  edition 
Ocus  vol  y me,  octavo,  MO  pagt^a. 


d 


TANNEa  IT.    HJ,    M.  D. 
Phyilciptn  tci  the  Hnnpjliil  for  Women ,  ttc. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAONOSIS. 

To  whivh  Is  atfdeJ  Tlit*  Code  of  EiliieH  of  iht?  Ainefitiin  Medical  AEsaciMum,     In  <mc  o«M 

volume,  KOiall  l^uio.,  fjctrn  doih.  (Now  Rea^i^.) 

The  objeci  of  ihi*  Uuie  wort  i*  to  fmnhh  ihc  practiliofier^  in  a  cmden^^ed  aad  cunvenirtji  cf»ni- 
l|^tt<'«,  ajid  at  a  (riUmg  ccj?t,  wiih  n  guide  Toif  the  daily  exigieneie!?!  of  hi?*  pruclioe.  A  Im^tt*'  pn^^nmof 
vlJio  volume  i'^ooe^pied  with  dtfiaitH^i/ diu^no^lic  i^vmpioms,  ola>sJ  '  of 

I  ii?eii*f.    Ttiii!,  in  iTs^elf,  ia  wuil  worih  ihe  priee  of  llie  book,  bill  in  mldiiioti,  ih-  .m 

IliiintedJ^e  anioimt  of  iritbrmnTjon,  not  usualEy  loucbi^d  upon  in  tbi;  ^y>i*?inanc  u  r,^ 

Jlhmiighout  iJiany  dilTereni  volumes— i^ueh  asfr^iteral  rtilt^s  for  coiiduci'^  inking  uoics^  difiic*^!  e*mmi« 
Iflfitioii  of  childnfR  and  of  I  he  in^^anet  po^Umuriem  i?x«mmcttion.s  iDt'dioo-ktr^l  exaniriiariLHi*^^  fXi&mU 
Inoiiiin*'  (op  life  in^urftnce,  inslronit;nt^  employed  in  dio^noF^Ls  such  as  t!  r  -:  ■     -      :lie 

piroiiinler,  dj  RamotneTer^  Btelhomeior,  sieihoWopej  plcatimetert  ophlhalni  />» 

mind,  if  c;  d  I  recT  ion  J*  for  the  eh  em  i  ml  and  micro^ctjpieal  i;»3Cftminttiii;*(i  ^r  iijt^ 

lise.  &p. :  wiEh  miUQV  oiher  ^ubjtJt^ri^  of  eqtm!  itnportanre  which  hjiherlo  Ihe  yonu^  j*;  i.as 

I  liiid  lu  learn  in  n  grrat  measure  jVom  e:!tptrrit}nL:e  alone.  AlihQUgb  iiet!v$^9arily  Lrt^ivicd  -^ 

ii&jiiuner»  the  topic!*  will  be  fhnnd  toetnbfapelbe  laieait  and  mcs^t  approved  mody*ol  pii/n  v  .<  ,,,  >:.  imIc 
l^e  nddiUon  of  the  Htlmiriihb  "^  Cmk  of  Eihtes'*  of  the  AmericAn  Medieal  A«-^jeiAiiuf)  fvfii3c?r>  il 
ll^mp 

Tli 


Bjuuner»  the  topics*  will  be  fhnnd  toembfacelbe  laieait  and  mcs^t  approved  mody*ol  piu 
be  nddiUon  of  the  atlmiriihle  '^^  Ciiik  of  Eihtes'*  of  the  AmericAn  Medieal  A«-^jeUiiuf) 
mpkle  U9!  a  g:uidtj  for  Ihe  if^ludenl  and  a»  a  manual  af  daily  reftsrenei!  fur  llns  yoiinger  pmcit^i^mer. 
Those  who  desire  to  um  il  ai  it  vade-mecum  for  the  poi-keti  euii  obtam  cqiio*  neatly  dmin  up  m 


TAYLOR  rALFRED  SJ,  M,  D.,  F.  ft,  S., 

fjcetarer  cm  MedLcnl  Junipruilcuue  und  Cbenii«tr>' in  Guy's  Hofpttal. 

t  MEDICAL  JLTRISPRUDExVCE.     Third  Amenean,  from  the  fourth  no*?  iinproTcd 

Eng-fiJ^h  Edition,    Witli  N^i^if^  imd  Referencei!  to  American  BecwJoii*,  by  Edwaej>  llAETSi]OK.iftt 
M.  D.    In  one  ]arg«  octavo  vol  tune}  of  ubotn  ^ven  hundred  pttg«*-    {Ju^i  itntrd^} 
\Vc  know  nf  nn  wof  k  on  Medical  JuriKjmiclence    aone  eould  be  olT^red  to  the  ba»y  pmetilinne^f  of 
jfhivh  eoDlaitis  Iti  the  muic  ipa*;*  anyUjiu)jf  tike  thA    either  ciiliiof ,  fat  th«  purfittfe  of  rasuftt  «ir  luig' 
liAame  'imoual  of  valuubie  muuer. — N.  Y.Jvumai  a/    reft-rcnce,  thdC  would  btmum  ltktt\yto  nifoni  *»■■ 
Htdif  iiM *  U « I  re^     We  th creRire  rec*»ni m fn i1  i » n«  I h«-  !»r^f 

Nt.  wf.rk  upon   the  iubjeet  enn  be  nut  into  Ibe    "n/^.t  rniuittnl  for  daily  nie.^^ifurifiia  J*pin 
|,iKiid*of  ttuiicnta  either  af  Ijiw  or  inptiii'iiifl  which    M€dt€tti  Sct^me€i. 
riU  ewgwge  Lhem  more  cloie^y  or  profiuhly  ;  ajjd  , 

BY  THE  AAME  AITTIIOS. 

[ON  POISONS.  IK  EELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.    Ediied^  wilh  Noie«  md  AOdtiiafi?,  by  E.  E.  Gkjtfith,  M*  D.   In  one  lut^  ^aclaro 
volume,  uf  6SS  peges. 

Th*  mott  elaUornte  \vmk  on  (he  mhject  thnt  our  I  One  of  the  raoit  practical  und  crustworthy  wuf  ta 
I  ilteriiujre  iiome^Ref  ,^Z?rixt*A  fl«c/  Foftign  Afcdirii-  cm  Fniaoni  la  our  Imiguafc.— WmI*?*  J^mtitai  <t/ 
\  ChiTUTgical  Rivitvi.  \  MedtciiU. 

THOMSON  (A,  TJ,  M-  D.,  F.  R*  S.,  Ifcc* 
'DOMESTIC  MANAGEMENT  OF  THE  SICK  ROOM,  necessary  in  aid  of 

Medit-nl  Tfealfiieni  for  Ihe  Cure  of  Di^«*ase*.    Edited  by  R,  E.  LtRirfiTil,  M^  U*    ltLo&c\»rjs9 
l»yal  12dio.  volume,  with  woifd-ouu,  3(30  pagas 

WATSON   (THOMAS),    M.  D.,    &c, 
LECTURES    ON    THE    l^RINCIPLES    AND    PRACTICE   OP   I'HTSia 

Third  AiDcrieiin^  from  the  la;*!  London  edition.    R^vi#edj  wilh  Addiiions,  by  D-  Fraxcia  CoKHtB, 
M ,  D  t  author  of  a  *'  Trent  i>«  oh  ihe  Dist-Bse^  ol  Child reti|'*  Ans.    In  ofie  ociavo  v^Luinet  afom^tif 
•    eleven  hundred  large  page^i  strongly  bouiid  with  raised  bands. 

C '  V  lieAt  worlri  Aa  nw 

priia-i,  ^tr  in  the  Cug^MJi  or 


To  wiv  Hint  it  11  the  v*ry  he  it  work  on  tlis  luli- 
I  |«frt  now  rxtniit^  is  hut  to  eel'oi  Uic  si^ntttfieat  of  tlie 
Mieiljt'^jil    presi    thriMghout    iiia   counlry.  — AT.   O. 
MtdicAt  Jommat. 

Of  Ihe  teitt*hfHiki  rceeaUf  repttMiihed  Wiil»r«i  ii 
I  Jety  jiiBtly  the  principu)  reLVorile. — HoimeM't  Rep* 
I  10  Nat.  Med   Aasoc. 

J!y  univrrBMl  coijueot  the  work  ninki  nmoni^  the 
very  bcit  lejtt-booliCB  in  our  laugiiiige. — Win^it  mtd 
Int/itiitq:  Med.  JonrHaL 

Rfxurticd  on  dU  hmiil*  ■!  one  of  the  very  bcit^  if 
ant  mf  VL-ry  beatj  irysteinnlie  treatJae  on  prni'ticul 
Uedlcme  extaxil. — St.  Litmn  Mrd.  JoMrH^ii. 


liny  ( 

A 141  ir*t-ta  .  ,    

tif  psilhoFufy  and  prncttce  nu  auperMir.^^A'ft*  !*•** 

Wfr  know  of  iir>  wof*t  better  Micalatf4  for  bdag 

(diifrrd  in  the  jiatidi  of  llie  ■litdrul,  and  for  m  lr%%* 
M>ok|  on  every  importuBl  {oiiol  the  aittlMir  •ernw 
lo  have  poited  op  hit  kntiwJwtfc  t*i  th<s  d«y  — 
Amtr^  Mtd.JouTttffi. 

One  ()f  the  iitoit  pra«tieDHy  usefHl  Wm^Iu  UibjI 
ever  wm  preaeJited  lo  tbe  iluUemt- ^*  ilf.  Y,  $t*4^ 
JouriuU. 


WHAT   TO   OBSERVE 
AT    THE    BEDSIDE    AND    AFTER   DEATII,   IN    MEDICAL   CASES- 

P u b!  i *^hed  u n de r  I h e  4 1 ii  Ij or i t y  of  i he  Lon d on  Soo iety  for  MeJ i ea  1  Ubse fviit  i im *    A  we  w  A  in i*r  x-aa, 

fr<jm  the  H^n^onrf  and  rovi^ud  London  ediliou.    In  one  very  bandfiouie  voluiue*  royftl  12iuo*,  c&ifa 

cloth,     {Now  Rtady-) 

The  demand  which  has  #o  mpidly  exhausted  the  first  edition  of  thi*  little  wort,  ?ih^>w*  tbtT  tlla 

Lfttlvuntagett  it  olfeii^  lo  lhepmfesj*ion  Imve  li«en  duly  *pprt?tfaiedt  and  bas  aiinm  -  to 

■Irtider  it  more  worthy  of  lU  reputation,     li  h»*  tberetore  ljei?n  Jhofourhly  n  m- 

*|»rOVemefii»  jamoag  whieh  is  a  x^otioji  on  TaEATJtCfffTj  have  been  mfliw  aa  fui  i.^.  .^j«  ■  ,iL«tc  ktt 

fijl  tf^  haft  abown  to  be  de^irtlble. 

To  the  observer  who  pTcfer*  neemtnft  lo  'bi\ii«v^eT»\    t^iit  t^i?  "^^^xy^sA,  %>4«  torn  yooi^  praetmnsPT  wa 
ud  proebion  to  enreleiaiiea*,  WM  \'A\\t,  \>4xilt  v*\ii-\  ^n^m  ^ijslt  kiltu.— PvKvpAv.Wt  Jw^wal  sf  M«4k4JH, 
nJ  oabJe  ,^ A".  If.  Jfl«  rnaJ  qjf  Mt  diti**  ■  \ 


\ 


WILSON    rEFlASMUS),  M.  D.,    F.  R.  S., 

Leclurer  t^ti  AtinUitiiff  l,t*t\dim* 

A  SYSTEM  OF  HUMAK  ANATOMY,  Goneml  and  Special     Fourth  Am eri^ 

din^  from  !he  InM  Ettg-IUh  edilmn.  Edited  by  Paul  B.  GounAno,  A.  M-,  M  D»  With  two  huo' 
dred  and  fiHy  iiliK^rrmiotisi.  Beautifullir  primed >  in  one  lai^e  octavo  vaiiinifl,  ot  nearly  tiix  hun- 
dred ]iV-gV!^. 

In  monyT  if  not  atl  theCnUtrgei  of  the  Unionf  U  (  It  c^fl«ri  In  the  itudent  all  the  nnittance  ttifttca^ 
bM  beeotnf!  d  atnatlarcl  Lext-boolc.  THiif  uf  itBt^lf*  '  be  expected  fruta  ftii<eliii  work, — M*ditai  Ey:aminKf* 
ii  miflicif  ntly  estpn- Butve  of  ir»  value.  A  wmk  very  T^e  ma%K  crimpkte  ond  convrfiiicnt  irmn  tin  I  fur  the 
d«iTflblo  to  (he  *tudcnt;  o«e,  the  P*>M«Ml*ni  ('f  j  gtij^eiu  we  pom^m.— a^neriean  Joitnw/ 0/ xlf^dicc*^ 
which  will  nrfHilj^  fncUitale  Jiii  pn^reii  iu  the  ,  5f,>y,ce. 

Mfdtci»f  '     '^  every  reipeetT   Ihii  Work  d«  an  HmlomLcnL 

'  IH'il^'  f^i*  (he  ituUiitit  and   pnictitJonerf  fiier)t»  uur 

tlB  author  rnnki  with  the  hlffheil:  na  Anittoiny, —  1  wurmeftliiiid  must  decided  prajte. — Loinfuit  M^dUal 
S^utk*rn  Mtiiicut  and  Svrticat  J&mmai*  I  Gtu.tHt, 

BY  TKE  SAME  AtTTUOR. 

THE    DISSECTOR;    or,  Practical  md  Surgical  Anatomy.     Mwlified   and  Be* 

armnged,  by  Pat?i.  Bkck  GootJAtttt^  M.  1)h  A  tiew  edilioHj  with  Revisions  and  Addiliotts.  ta 
one  large  and  hatid^ome  voluoie,  royal  i2mo.,  of4*jS  pfflgv^^  with  115  ilturtiratioiis. 
In  pa.'^Kin^  this  work  again  ihrau^h  the  pretut,  the  editor  ha»  made  eruch  addittoti<t  and  improve^ 
menl^  11^  the  advance  of  an  atnniictiT  knowledge  ha*  rendered  net'es^^ary  lo  maintuin  the  work  tn  iba 
high  reputation  whit-h  it  bus  acquired  in  the  tchooEti  of  the  United  Siute:^^  u^acompiete  and  fuifhfiil 
guide  to  the  student  ot'  prettied  atiatumyp  A  itumher  of  new  ilhiT'tratiunH^  have  t^en  added,  espe- 
cially ttt  the  portion  relating  to  the  oomplieated  ajiatomy  ol  Hernia,  Ju  mechanical  execution  tii« 
wnrk  will  be  found  superior  to  former  editions. 

BY   TUB  &AXE   AUTHOR. 

ON    DISEASES    OF   THE    SKIN.     Third  Amenc4iTi,  from  tLe  third  I.ondon 

edition*  In  one  neni  oetavo  volume,  of  about  Ijve  hiuidred  pages,  extra  cloth.  {Jujtt  hitu^d.} 
AJsOi  to  be  had  done  up  with  fifteen  beautifnl  Heel  platen,  uf  which  eight  are  e£qtji>iteTy  colored ; 

reprei^niitjg  the  Normal  and  Pathotogical  Anulomyof  the  ?kin,  together  with  aociiratelv  corored 

deJineation)«  of  more  thim  sixty  varieties  of  di^aati,  moj^t  of  them  Ihe  Btze  of  nature.    The  Plate* 

are  a)^o  ibr  s^ale  ^eparatei  done  up  in  Lxjards. 

The  ^^ninfaici  uf  the  Skin,^*  by  Mr.  EraioiEi* 
WtlKib,  may  avw  be  rrvarded  an  the  standard  w^uk 
in  thnt  d^'prirtment  of  medicul  lilemtniro,  Tlte 
pLatei  bf  wJuch  Ihta  edition  ii  BCCompaxLied  teave 

BY  Tn£  HAM£  AirruoR* 

ON    CONSTITUTIONAL    AND    HEREDITARY    SYPHILIS,   AND    ON 

SYPHILITIC  ERUPTIONS.  In  one  fcmall  octavo  voEmiie,  beauiifuUy  printed,  with  four  eiqui- 
lite  colored  plales,  preisenting:  more  than  thirty  varieties  of  styphUitic  eruptions. 

BY  TUS  5AM£  AtlTUOIl^      (NoMf  Rtiidy.) 

HEALTHY  SKIN;  A  Popular  Treatise  on  die  Skin  and  Hair,  their  Prescrva- 
lion  and  Management.  Beeond  American^  froiifc  the  fotirih  London  edition.  One  neat  voium«, 
r^yal  l^juu.,  ol  abotit  300  pa^ci^f  with  unincroui!^  ill  u::itra lions. 

Copio^  can  be  had  done  op  in  paper  covers  for  mailing,  priee  75  oenla. 

WHITEHEAD  {JAMES},    F.  R.  Q.  3.,   &c. 
THE  CAUSES  AND  TREATMENT  OF  ABORTION  AND  STERILITY; 

being  the  Result  Qt  ati  Extended  Practical  Inquiry  into  the  Pkyiiiohj^scal  and  Morbid  Conditiona 
ofthe  Uterus.     iBecond  American  Edition,     In  one  votnnie,  octavot  34>9  (lages.     (A^du'  Ready.) 


nnthing^  to  be  dealred,  no  farm  exeellen&eQf  deliaea^ 
tioDi  ixnt\  pr rfect  Qcctiruc^  r^f  IJIuatratioa  are  cuu- 
c  u  rji  ed  .^-Midi  e  g  -  VkitH  rgt  caf  £1  c  Ufw , 


Saeh  ari^  the  advaueea  mndf  frnm  year  to  ye^ir  id 
Ekii  department  of  fiar  profeiiBioD,  thut  the  prncti- 
liuner  aa'Iim  diiei  not  (Mtpault  ttie  recent  workt  on  the 
cumplaiAtAof  female!,  will  tn'm  kail  hiraeeinn  the 
rear  of  hii  jn^t^  itudiout  bretkrea.    Thii  it  one  ot 


I  he  workg  which  mutt  be  ttudied  by  thi^ie  wbe 
wuald  kniiw  wliKt  the  present  itate  nf  uur  kaowIedgA 
it  re4peeting  the  caueet  auit  treHrinent  itf  ubnrtiun 
and  lie  rill  iy.-^3'A«  W€*urn  Journal  a/ MtiiUint  mul 


WAUSHE  tW.    HJ,    M.D., 

ProfeMorof  the  PrincipUiand  Practiee  of  Me-djc in e  in  Univcnity  College^  Londoa, 

MteASKS    OF    THE    HEART,    LUNGS,    AND    APPENDAGES;    their 

Symptom  H  and  Treatment.    In  one  handsome  volume^  large  royal  rimo.^  ^12  pages. 
We  cruiBider  tkii  ai  the  ableit  w^^rk  in  the  En-  I  the  author  beipjc  the  first  atetkoacopitt  iif  Iheday.— • 
gUih  langUAi^e,  on  the  iuhject  uf  which  it  treatfj  |  CharUfttrn  Mtdical  JtmrntU. 

WIUDE  tW,    R.), 
Surgeon  tfiSt.  Riark't  Ophthalmic  and  Aural  HoRpitatj  Dublin. 

AUHAL  SURG  HEY,  AND  THE  NATURE  AND  TREATMENT  OF  DIS- 

EASES  OF  THE  EAK.    la  one  Itand^ma  octavo  volume  of  47G  pages,  with  illottt rations* 


Thi#  wk>rk  cenmitly  eciitaini  more  iafprmaiioa  on 
(he  iuFijci.!  10  which  it  t*  devoted  iliin  any  other 
with  winch  we  are  neqcaJnlifd.  We  feel  (rriiierul  fo 
the  kiuiNur  [or  inn  liiii'iiyj  tylTari  to  rc»cue  ihift  djrpart' 
(ftenlof  i.urffw'ry  frorn  the  hftod«of  Ike  empiriee  who 
nt'urJy  moitopolne  it.  We  th^iik  he  ka*  iuccp*»fully 
ihov^ii  Ibui  jiuTjil  liiiieaiie*.  ere  not  beynati  the  re- 
tourers  of  mn;  t/rnt  1  bey  are  goYerncii  by  the  tame 


la wv,  and  amenable  to  ike  ^sme  general  niethiMtstif 
treaiinent  U9  other  m»^rbid  pfoeeMefl.  Tkc!  weifk  ii 
not  written  lo  »up|»ly  the  crayiM)(fi  of  popular  patro- 
itMge,  bui  11  In  wholly  acldreaie'd  t<i  the  profeHioiit 
Hint  bear»  o it  every  png e  the  fmpn^ts  of  ike  re||ecijQae> 
or  a  MiiiFiietntii  nfiil  practieiU  ■urgenn.— Fa.  Jhirf.  wul 
Mtd.  Jifurrfal, 


BLANCHA^D"&   Lli'3  SCIEPffTrife^PtrBLidATlONa. 


WEST  (CHARLES),    M.  D,, 

PhyBiemn  tn  ibe  HoipUa^  for  Sick  Children,  4e. 

f  LECTURES   ON   THE   DISEASES   OF  INFANCY  AKD   CniLDHOOD. 

5«*cQtid  Arpef  icaii,  from  I  be  Seoorjd  atjd  Enlarged  Ltmdou  t^lion.    tn  oae  volume,  otiaro,  of 


I  We  talcF  leuve  of  Dr.  West  with  s''*'*^  Tt-Bj^eft  for 
^liu  uttntnitiifiita,  a  ilue  )ipprrrj:iti^n  of  hiA  ncdie 

'  th'fj   f'T    [Uis  vTiliiiiLile  i.:>T  i  1  ii' I  i  ii  II    t'l   fUT   [irole*- 
I  Mtrr^     UiJi  I."  ■  my 

hL^at  W«5   jJi'r-  •  i-ii , 

IS  we  huvQ  {:i  ,  .  Yy 

i  OUi  iLaUcts  uf  it4V!iluc(  tuid  >ci  ia  Mil  cauLliiir  We 
I  Hi'ijt  KLiy  tTint  tii&7  iire  «veD  iiifierMiii"  ro  srintf  ollitr 
Ipitrlt,  Thi^  ieiiaUs  itf  wIjkMi  pn^Jtibiilifd  ntir  cnLerJni^ 
I  Uftiit  Uiem.  TliJtt  llif  hmk  wiU  liMHMy  lie  in  Dae 
IliundB  (tftiiofat  of  i>iir  ftfudt'rB  we  do  rn>t  douhr,  nnd  it 
j  Will^iVdUi  inucii  j)l<N)«uT&  if  uur  Ktrutig  r^fuittiiittitl* 

Sum  of  it  lOBy  pootrilittin  townnf*  tbc  rtrtuU. — Tkt 
ubttti  guatieri^  Jotimitt  of  Mtdual  SeitAct, 

Dfn  Wcit  hdi  placed  Lhfl  |>r<if9tiiiDQ  andtr  deejt  ob- 
lligatlcto  \jy  thiB  uUte,  thurou^h^  ajad  iuiihed  work 


D]Hii]  a  ■ubjec^t  wliSctn  ntmoft  dally  trtii*^i  l*y  Xh' 
moat  the  skill 

with  singubi. 
Ihf  tnnuouB  I 

Linderinki.''n  to  i;2ui:i-j.tt  ^  u.nd  hus  u.    ■ 
rjnrkeit  dorners  Irrt  a   JipJit.  for  ibc  i 
c^ediiiig  irnvi-llffri,  \s,  i.n'li  'ivi]t  nrAr  ri- 

Not  lliC  lOttftt 

perforniaiice  j 

tir*! 'I  "'"■'■'«   r-"  ' 

i>i»  .    !,:ie  mtjifjiyj  Ld 

r  I  reiremhin^  ai  ii 

1  ^  in  seeured  bim  riH 

ciJiiJAU  i^ti  tJs«  mvcetigrfili^m  of  chilli  ' 
titid  lnt(  pnvv«r(i  of  ChUaf rviUJnn  nnd  ' 
hitvu  eb aided  hiiti  to  cruiki?  ttie  mmt  i  : 


LI 


BY  THE  SAAIE  AUTDOa,      (/w.!*  l^WHfd) 

[AN  ENQUIKY  INTO  THE  PATHOLOCtICAL  IMPORTANCE  OF  ULCEE- 

ATIUH  OF  THE  OS  UTEKl.    Being  the  Croouian  LecmrtJs  ror  liit'  year  lS5^i.    Iti  une  atral 
octaviai  volumci  extra  elotii. 


WILLIAMS  (C,  J.  BO,    M.D.I    F.  Fl.  S., 

PrcifMiar  of  Clinica]  McdJdnc^  in  Uai?eriity  Col  lege »  London  i  ke* 

PEINCIPLES  OF  MEDICINK;  comprising  General  Pathology  and  Theraixm" 

iK-i*,  and  a  brief  genera!  view  of  Eiioki^,  Nosolng^y,  BeintriQlogy,  Dktgniisi?,  Priagausi*,  and 
Hygic»iic».  Editedj  with  Addatioa^^  by  Mkredith  Clymer,  M.  D-  Fytirlh  AtTieficant  fr<>m  llio 
hf,t  and  enlarg^f-d  Loadon  edition.    In  oat:  oetayg  voluitiCf  of  470  pog^s.    {LaUif  I*jrmJ.} 

It  pojiij^Apefl  the  Btroagvst  elaiiui?  to  the  atienlma  of  the  medical  sttidenl  md  pmetnmner*  fpotn 
the  adiuirublo  niaantjr  ia  which  the  variaus  iaiiuifiesi  in  Jhe  diirtift^sit  briinuliu&  of  piirb^^i^y  ure 
iavef^ligutedf  combinedt  and  geaerafized  by  an  experienced  pruinteal  pby*it"H*Ji»  nad  Jtrct'Uy  i 
id  the  invcBligaiioa  and  treattnent  ofdisea^. — Eoitob's  Prepack. 

Tbi!'  belt  expaaitiou  La  oar  liiEriraage.,  ar^  we  b«-  I 
licve,  in  nny  liingiiiii^ef  of  ratifinal  nit^licinis  in  it»  | 


Few  bciHolcB  liiivc 


I. veil  cm 3 re  QisfDlf  or  iiwi  iriii 
II  nd  nd  pmetititmef 

inplftte  vriU^uut  it. 


BY  THE  6AUE  AtlTUOK. 

tA  PRACTICAL  TREATISE  ON  DISEASES   OF  THE  RESPmATOI 

OKGANS;  lupluding  Disease?*  of  the  Lap\^^x,  Traeheaj  Lung^p  and  rieiirffi.     Wnb  aainera 
AddiliiJiiA  and  Notes,  b^'  M.  Cly^ke,  M»  D.    With  wcK>d-euis.    Iti  anm  i>ctavo  w^lumc,  pp. 


YOUATT  {WILLtAMj,  V.  S. 
I  THE    HORSE.     A  new  eJition^  with  numerous  illustmtioTis;   iogetlit^r  with  li 

gGti**m\  hi^Utrr  *>t  iha  Hui^e;  a  Dii^^riaiion  on  the  Ajnerican  Tronin^  Hor*e;  inuw  Trauied  mitd 
ioi :  ■  1  Aceinial  of  hi*  Remarkabla  Pej-lormaflees ;  and  an  E^^uy  on  the  A«*  Md  Iht*  Mul«. 
By  vtR,  rorinerly  Assistant  rc)*rtnitsiiej--Gi;nefal,  and  Editor  of  tiws  Twrf  Regmier- 

Our      .^  ^vo  VLfltime. 

fiY  THE  SJLME  AUTHOB. 

I  THE   DOG.     Edited  by  E.  J,  Lkwis,   M.  B,     With   tiumoTous  and  b^autiM 

illtiiitraiioafi.    la  otie  very  hand&oaie  volume,  erwwn  Svo.,  crjjniwn  dalhi  gilt. 


ILIiUSTRATED  MEDICAL  OATALOaVE, 

BLANCH ARD  &  LEA  liav*  ni>yr  rHudj  a  Cnttdogue  of  thetr  Medjcnl.  Sargical,  and  Sclen* 
;tifl*J  Publiefttiods,  contaiiuiig  descriptions  af  the  iForka,  witli  Notices  of  the  Preas,  and 
l«pe«tijken!f  of  the  Illustrations,  makuig  a  prknipblet  of  jslxtj-fauf  brga  oclAVa  pag^s*.  II  him 
Xbeeii  prepardd  with  great  trar^,  and  willi'mt  regard  to  oxpenso,  firuilTig  aue of  th«  moet  buMn* 
(Utiil  speciiaeas  of  typogiiniibkul  exf^ctitlnn  as  ^et  t^t^aed  In  tbU  countrj.  Copied  will  bo 
feat  hy  mail,  anr!  the  postnge  paid^  on  2tp plication  to  tho  Publishers,  by  mcl^sUng  two  tlu^e 
en  tit  poHttiis^  ertampi. 

CatAio-ufr»  of  LtUachard  &  Leii's  ntnii^rous  Mistellaneous  and  Eduetttiaml  FubllieRl ' 
will  be  fonrirded  free  bj  mailj  on  applicatioo* 
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To  avoid  fine,  this  book  should  be  returned  on 
or  before  the  date  last  stamped  below. 


